The One Card 
: That Gets It 
All Together 


PerCom’s CI-812 


With just one card, you 
can interface your 
S-100 bus computer to 
a data terminal and 
cassettes, and you can 
choose the data rates: 
30, 60, 120, or 240 self- 
clocking bytes per sec- 
ond cassette interfac- 
ing, and 300- to 9600- 
“aud data terminal in- 
cerfacing. 


The Cl-812 not only combines 
both functions on one card, it 
also out-performs the sepa- 
rate interface cards normally 
required for cassette/terminal 
interfacing. The result: you 
pay less for more. 


Available from 


PERGOM 


over 


i The Cl-812 provides the two most commonly required functions on one PC 
board: cassette interfacing and data terminal interfacing. 


The Cl-812 provides selectable data rates: 30, 60, 120, or 240 KC /biphase- 
encoded bytes per second for cassette interfacing, and 300- to 9600-baud RS-232 
interfacing. 


The Cl-812 is designed with phase-locked /UART data recovery circuitry for ex- 
tremely dependable, self-clocking data recovery, even with inexpensive audio cas- 
sette recorders. 


The Cl-812’s independent record-playback circuits accommodate two recorders 
for simultaneous operations such as cross-filing. Further, program control of re- 
corders is available with an optional DIP reed relay kit. 


v User software modification is minimal, if needed at all. 


A comprehensive instruction /application manual, with software, is included with 
each unit. 


PerCom ‘peripherals for personal computing’ 


SPECIFICATIONS: CI-812 


‘Kansas City’ (BYTE) - Biphase standard: Serial start-stop asynchronous with two stop 
bits, non-saturating, self-clocking synchronous frequency shift. The encoding method is 
the Biphase-M, or Manchester Code, with varying amounts of redundancy. 300 baud uses 
8 cycles of 2400-Hz signal to define a logic’ one’ bit, and 4 cycles of 1200-Hz signal for a 
logic ‘zero’. At 2400 baud, a logic ‘one’ is one cycle of 2400-Hz signal and a ‘zero’ is one 
half cycle of 1200 Hz. 

DATA RATE (cassette) 

Selectable: 300, 600, 1200 or 2400 baud. 300 baud is ‘Kansas City Standard’ rate. Cas- 
sette data rate is independent of Data Terminal rate selection. 

ERROR RATE 

Typically less than one error per million bytes at 300 baud using premium quality audio 
tape and well-maintained $50 - $100 cassette tape units. 2400-baud operation should be 
regarded as experimental although satisfactory performance will be obtained with 
moderate quality cassette recorders in non-critical applications. 

STORAGE CAPACITY 

A C-60 cassette will hold 96K bytes at 300 baud or 750K bytes at 2400 baud. Cassettes 
longer than C-60 are NOT recommended. 

COMPUTER INTERFACE 

Compatible electrically and physically with the Altair, IMSAI and other computers using the 
S-100 bus. The Cl-812 is I/O driven with selectable |/O address. Control and status is I/O 
port xxxx xxx0; data is |/O port xxxx xxx. 

DATA TERMINAL INTERFACE 

Full duplex, RS-232 levels at 300, 600, 1200, 2400, 4800, or 9600 baud. Selection of Cas- 
sette or Data Terminal input is under program control. 

CASSETTE AUDIO INTERFACE 

Compatible with the Earplug output and the AUX or MIC inputs on most portable cassette 
recorder/players. 

POWER REQUIREMENTS 

+8 Vdc +1 Vde @ 500 mA (provided by host computer) 

—16 Vde +1 Vdc @ 20 mA (provided by host computer) 

PHYSICAL 

Altair/IMSAI/S-100 sized circuit card (10” x 5.375”). PC card is FR4-G10 epoxy glass, 
double-sided, 2-oz copper, with plated-thru holes. Edge contacts are gold. 


A 
RO eee ee RH eilicaget rage idicca cs caerstbincalcpabacwen cna eedacaandllerean reenact nyeease Sri vo enlie gucmerGeeet $89.95. 
COPE (oe cicirpl esc) IA ee ere eee eee rer rmpeir ceca) A Wore ee. Ane me ene rel aneaeiiin| $119.95. 
EC) Shetek RR aa an em nc oo ere PORN Serr Dyce he ener en Gemeente $14.95. 
DUS ON OU IN ey «css anus tes soo neees sevauvets itnweadlbaivhatetien Sreviasteapnerervnnchinat ce ipimevuraeet $10.95. 
Te ie eNO Me cr ches ees ar ec cuncdone Inger tere tens <acacte catalina Gay puisciarananiayciestarseomomaanminmeanen $4.95. 
Instruction Manual (price refunded With Order).........:.:cccccseessseesseresseessesssseneseenerees $4.00. 


*Use of IC sockets not supplied by PerCom will void warranty. 


PERCOUM 


PERCOM DATA COMPANY, INC. 
4021 WINDSOR * GARLAND, TEXAS 75042 


(214) 276-1968 


INTRODUCTION 


THE *PERCOM (Ci+ 812) 41S) THE JONLY HNTERFACE YOU SNEED 5t0 
COMPLETE YOUR ALTAIR/IMSAI OR SIMILIAR COMPUTER USING 
THE S-198f BUSS STANDARD. THE CI-812 OUT PERFORMS AND 
COMBINES THE FUNCTIONS NORMALLY REQUIRING TWO OR 
THREE MORE COSTLY INTERFACE CIRCUIT CARDS. 


IN ADDITION TO THE 36% TO 969% BAUD FULL DUPLEX DATA 
TERMINAL INTERFACE, THE CI-812 CONTAINS THE MOST 
USEFUL, MOST RELIABLE AUDIO CASSETTE INTERFACE YOU CAN 
BUY. DATA MAY BE RECORDED AND PLAYED BACK ON ORDINARY 
UNMODIFIED CASSETTE RECORDER/PLAYERS AT 38, 69, 129 

OR 24% BYTES/SECOND. 38 BYTES/SECOND IS THE 'KANSAS 
CITY' STANDARD FOR RELIABLE DATA INTERCHANGE; USE 129 
OR 249 BYTES/SECOND TO OUR ek Ly, LOAD, YOUR MOST FRE- 
QUENTLY USED PROGRAMS. 


THE CASSETTE INTERFACE IS COMPATIBLE WITH THE 'KANSAS 
CITY' OR BYTE STANDARD. THIS PARTICULAR TECHNIQUE FOR 
RECORDING DATA ON AUDIO CASSETTE RECORDERS WAS SELECTED 
BY A SYMPOSIUM HELD IN KANSAS CITY, MO. IN THE FALL 

OF 1975. THE STANDARD IS BASED ON THE EXPERIMENTAL 
WORK OF DON LANCASTER OF SYNERGETICS AND HAROLD MAUCH 
OF PERCOM DATA CO. 


DATA IS RECORDED ON TAPE, BIT SERIAL WITH A START BIT 
PRECEDING 8 DATA BITS AND TWO OR MORE STOP BITS. THE 
LOGIC ONE CMARKING STATE) IS IDENTIFIED AS 8 CYCLES OF 
A 2488 HERTZ SIGNAL. THE LOGIC ZERO CSPACING STATE) 
IS 4 CYCLES OF 126f HERTZ SIGNAL. THE RECOVERED DATA 
IS SELF CLOCKING, VIRTUALLY ELIMINATING ERRORS CAUSED 
BY TAPE SPEED VARIATIONS WHICH PLAGUE THE FSK CASSETTE 
INTERFACES SUCH AS SUDING AND MITS. 


ALTHOUGH THE 39% BIT/SECOND CBAUD) RATE WAS CHOSEN TO 
PROVIDE MAXIMUM RELIABILITY FOR INTERCHANGE OF DATA, 
THE "KANSAS CITY' STANDARD IS A HIGHLY (8X) REDUNDANT 
FORM OF THE BIPHASE-M OR MANCHESTER CODE. A UNIQUE 
FEATURE OF THE PERCOM CASSETTE INTERFACE IS THE CAP- 
ABILITY TO OPERATE AT RATES UP TO 2489 BAUD BY CON- 
TROLLING THIS REDUNDANCY. 248@ BAUD PERMITS A 4K 
PROGRAM TO BE LOADED IN LESS THAN 28 SECONDS. MOST 
RELIABLE OPERATION WILL BE OBTAINED AT 398, 682 OR 
1298 BAUD. 


THIS APPLICATION NOTE CONTAINS INSTRUCTIONS FOR 
ASSEMBLY, FOR CONNECTION AND USE OF THE CI-812 CASSETTE/ 
TERMINAL INTERFACE. 


ASSEMBLY INSTRUCTIONS FOR THE PERCOM CI-812 


READ ALL OF THE FOLLOWING INSTRUCTIONS CAREFULLY 


BE SURE TO READ THE WARRANTY PARTICULARLY NOTING THE 
STATEMENTS REGARDING CORROSIVE SOLDER FLUX AND INTEGRATED 
CIRGUT TSOCKETS. 


CHECK THE KIT PARTS AGAINST THE PARTS LIST. 

BRUSH BOTH SIDES OF THE PC CARD VIGOROUSLY WITH A 
DISCARDED TOOTHBRUSH TO REMOVE ANY ETCH SLIVERS WHICH 
MAY CAUSE INVISIBLE SHORTS. 


INSTALL THE COMPONENTS IN THE FOLLOWING ORDER. REFER TO 
FIGURE 1 FOR COMPONENT LOCATION AND ORIENTATION. 


CHECK THE ERRATA SHEETS FOR CHANGES TO THE FOLLOWING PROCEDURE. 


RESISTORS: 

CHECK RESISTOR VALUE COLOR CODE 
aoe R1 47K \W YL VI OR BK~BLACK 
Coy R2 1fK BR BK OR BR-BROWN 
C+ R3 1f 9k BR BK YL RD-RED 
ae R4 19K BR BK OR OR-ORANGE 
C9 R5 68K BU GR OR YL-YELLOW 
CH R6 ui 7K YL VI RD GR-GREEN 
Ca R7 109K BR BK YL BU-BLUE 
(Elp) R8 1fK BR BK OR VI-VIOLET 
Ce) RQ 10K BR BK OR GY-GRAY 
ee, R1g 109K BR BK YL WH-WHITE 
8), R1l 1K BR BK RD 
49) R12 18¢ BR GY BR 
G2 R13 826 GY RD BR 
eae! R14 1K BR BK RD 
Co R15 —-7-f.(00  —-Y+bVI_ BR BR BL. RR. 
Ca) R16 4.7K YL VI RD 
Coes R17 W7K YLAWIA OR 
CG» R18 18¢ BR GY BR 
Cao) R19 1K BR BK OR 
Ci) R2¢ 1K BR BK OR 
i) R21 10g BR BK BR 
cae R22 &7K YL VI RD 
G2 R23 1K BR BK RD 
€3 R24 a NOT USED 
CoS R25 1K BR BK RD 
Gud R26 27K RD VI OR 
aD R27 1fK BR BK OR 
Cc) R28 1QK BR BK OR 
ee) R29 27K RD VI RD 
Cod) R3¢ 10K BR BK OR 


WOON RUE WNHKE DQ 


CHECK RESISTOR 

Cry R31 

ee R32 

Cao R33 
DIODES: 

Co CR1 

C=) CR2 

(ome CR3 

Sipe CR4 

eo CR5 


COLOR CODE 


VALUE 
4.7K eve RD 
182 WwW BR GY BR 
NOT USED 

IN914 

" NOT USED 

rs NOT USED 
1N759A 
IN914 


SOLDER AND CLIP ALL RESISTOR AND DIODE LEADS 


CAPACITORS: 


C 


m 


YY YYYYYVYYUYYYUYYYO 
oO 
co 


K CAPACITOR 
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TRANSISTORS: 


VALUE 
®.647UF 
O.Q1UF 
159PF 
0. O47UF 
@.M1UF 
75QPF 
@.f1UF 
@.Q@1UF 
@.Q1UF 
25 UF 
@.$1UF 
@.Q1UF 
25 UF 
@.91UF 
75QPF 


TYRE 

MYLAR 

Disc 

MICA 

MYLAR 

DISC 

DISC 

DISC 

DISC 

DIESE 
PEECTROLYT Le 
DISC 

DISC 

BEBCT ROEM TEC 
DISC 

DISC 


CHECK THE ERRATA SHEETS FOR TRANSISTOR ORIENTATION INSTRUC- 


THE ORIENTATION SHOWN ON THE ASSEMBLY DRAWING MAY 


NOT BE CORRECT FOR THE TRANSTSTORSS INCLUDED UNETHIS KIT. 


TIONS. 
Co Ql 
ee) Q2 
CD Q3 


2N3565 
2N5135 
2N5138 


NPN HIB 
NPN 
PNP HIB 


SOLDER AND CLIP THE CAPACITOR AND TRANSISTOR LEADS. 


ry 
« 


* THESE COMPONENTS ARE PART OF THE REMOTE CONTROL KIT. 


INTEGRATED CIRCUITS: 


WARNING: THE USE OF SOCKETS FOR MOUNTING THE INTEGRATED 
CIRCUITS ITS NOT RECOMMENDED. MORE SPECIFICALLY, THE USE 
OF, ANY TC “SOCKETS NOT SUPPLIED BY PERGCOM: DATA. CO. MAY 

VOD ThE. WARRANT VoL YOURWA SEH MOMUSE ASUGKETss.. hkl he lS 
AVAILABLE FROM PERCOM. THESE SOCKETS ARE OF SUBSTANTIALLY 
HIGHER QUALITY THAN IS AVAILABLE THROUGH SURPLUS OUTLETS. 


IF YOU ARE NOT FAMILIAR WITH INTEGRATED CURCUIT INSERTION 
AND SOLDERING TECHNIQUES, REFER TO APPENDIX A FOR HANDLING 
INSTRUCTIONS. 


CHECK iC TYPE 
Cay Zi LM339 
See Z2 74LS113 
Coy Z3 74LS197 
Cee Z4 74LS153 
C2) Z5 74LS197 
Cap Z6 TELS 197 
Cc Dp or 74LS86 
eg Z8 74LS74 
Cy Z9 74LS74 
Cl Z19 74LS157 
Che A 7474 
Ce) Z12 74LS19 
Gia) Z13 ~74LS74 
Cig Z14 7T4LSP4 
Cz> Z15 74LS OD 
Cid Z16 7T4ULS@P 
Cog A 2582 OR AY5-1913 
Ch Z18 74LS197 
Gee) Z19 NOT USED (118 BAUD OPTION) 
CLD Z26 74LS36 
Cog 724 7T4LSB4 
Cad i727 74LS62 
Gi) Z23 74367 
ae Z24 74367 
ae Z25 74367 


RECHECK ORIENTATION CNOTE THAT ALTERNATE ROWS OF IC'S 
ARE ORIENTED DIFFERENTLY) AND SOLDER ALL INTEGRATED 
CIRCUITS 


MISC: 


ee 7895 5 VOLT REGULATOR 
PLACE THE METAL TAB OF THE REGULATOR OVER THE HOLE IN 
THE HEAT SINK AREA ON THE LOWER LEFT OF THE CIRCUIT 
CARD. POSITION THE THREE LEADS OVER THE LEAD FEED 
THRU HOLES AND NOTE WHERE TO BEND EACH LEAD. BEND EACH 
LEAD WITH SMALL PLIERS AND CHECK TO SEE THAT WHEN THE 
LEADS GO THROUGH THE BOARD, THE MOUNTING HOLES LINE UP. 
INSERT THE 6-32 SCREW FROM THE BOTTOM OF THE BOARD, 
PLACE THE HEAT SINK OVER THE SCREW FROM THE TOP, INSERT 
THE REGULATOR LEADS INTO THE BOARD WHILE THE TAB SLIPS 
OVER THE MACHINE SCREW. USE THE LOCKWASHER AND NUT TO 
SECURE THE REGULATOR AND HEAT SINK TO THE BOARD. 

SOLDER THE LEADS AND TRIM. 


ccs RT 47K OR 5K TRIMMER RESISTOR 
SOLDER IN PLACE 

ae) TSA 18 CONTACT TERMINAL STRIP 

ae) TSB 18 CONTACT TERMINAL STRIP 
SOLDER IN PLACE 

Gui) CHECK THE ERRATA SHEET AGAIN FOR NECESSARY 


CHANGES TO THE CIRCUIT 


#6-32 NUT 


LOCKWASHER 


VOLTAGE REGULATOR 


HEAT SINK 


P.C. BOARD 


#6-32 X 3/8 SCREW 


drawing by 


BENDING THE VOLTAGE REGULATOR LEADS VectorGraphtes 


CIRCUIT ADJUSTMENT 


IF THE CI-812 WAS ASSEMBLED FROM A KIT IT WILL BE 
NECESSARY TO ADJUST THE VCO TRIMMER CRT). 


ee 
C3 


oe) 


INSTALL THE CI-812 INTO YOUR COMPUTER AND APPLY 
POWER CNO CONNECTION FROM THE CASSETTE PLAYER). 
MEASURE THE VOLTAGE AT TP1l CUPPER LEFT HAND 
CORNER OF CARD) WITH A HIGH IMPEDANCE (29K 
OHMS/VOLT) VOLTMETER CCONNECT THE VOLTMETER RETURN 
TO TSB-1f). IT SHOULD BE APPROXIMATELY 2 VOLTS, 
NOTE THE EXACT READING. 

WITH A CLIP LEAD OR PIECE OF WIRE JUMPER FROM 
THE .BOTTOMSEND°OF (R17 TOSTHE,TOPOEND OF sC4, 

NOTE THE VOLTMETER READING WHILE ADJUSTING 
TRIMMER RT. AT SOME POINT IN THE ADJUSTMENT THE 
VCO WILL "JUMP INTO LOCK" AND THE VOLTAGE AT TP1 
WILL FOLLOW THE POT ADJUSTMENT. ADJUST THE POT 
WHILE "IN LOCK" FOR THE SAME VOLTAGE AS WAS 
MEASURED EARLIER. 

REMOVE THE JUMPER. 


IF A FREQUENCY COUNTER IS AVAILABLE THE ADJUSTMENT CAN 
BE CHECKED BY MEASURING THE FREQUENCY AT Z7 PIN 9; 
IT SHOULD BE 1269 HZ + 1HZ. 


CONNECTING TO THE CI-812: 


CASSETTE RECORDER: 


FORTUNATELY NEARLY ANY CASSETTE TAPE RECORDER WILL PERFORM 
WEE WITH (G@b8\h2 a47THE “CASSETTE -INTERFACE LS) COMPATIBLE 
WITH THE EARPLUG OUTPUT AND AUX OR MIC INPUTS ON MOST 
PORTABLE CASSETTE RECORDERS. OTHER TYPES OF RECORDERS 

MAY REQUIRE SOME KIND OF AMPLIFIER BETWEEN THE RECORDER 
AND CI-812. 


EARPLUG: CONNECT THE TAPE RECORDER EARPLUG TO TSA CONNECTOR 
PIN 5. gRCONNECT THE RETURN: OR SHIELD «TQ; TSA PIN 4 
CGROUND). 


AUX: CONNECT THE TAPE RECORDER AUX INPUT TO TSA CONN- 
ECTOR PIN: 2. CONNECT THE REGURN OR SSHLEED TO TSA 
PIN 3 CGROUND). 


MIC:. NORMALLY CONNECTION TO THE TAPE RECORDER MICROPHONE 
INPUT IS NOT. NECESSARY. THE AUX INPUT IS PREFERRED 
SINCE IT OPERATES AT A HIGHER SIGNAL LEVEL AND IS 
LESS SENSITIVE TO NOISE PICKUP. IF. THE MIC INPUT. 
IS USED CONNECT TO THE TSA CONNECTOR PIN 1 CINSTEAD 
OF PIN 2). CONNECT THE .RETURNASHLE! D TO TSA. PIN 3 
CGROUND). 


WARNING: SOME RECORDERS HAVE COMMON RETURN CIRCUITS ON 
THE EARPLUG AND INPUT JACKS WHICH MAY CAUSE GROUND LOOP 
HUM AND NOISE IF BOTH EARPLUG AND AUX COR MIC) RETURNS 
ARE, EXTERNALLY GROUNDED. IF THIS IS A PROBLEM, DISCON- 
NECT THE AUX RETURN CSHIELD) AND LEAVE IT DISCONNECTED. 
THE EARPLUG RETURN WILL PROVIDE THE RETURN CIRCUIT. YOU 
WILL BE ABLE TO HEAR THE NOISE OR HUM IF A SPEAKER IS 
CONNECTED TO THE 'SIDETONE' OUTPUT CDESCRIBED LATER). 


WARNING: SOME RECORDERS LEAVE THE BUILT-IN MICROPHONE 
ACTIVE EVEN IF A PLUG IS INSERTED INTO THE AUX JACK. 
THIS WILL ALLOW ROOM NOISE TO 'CLOBBER' YOUR RECORDING. 
USE THE MICROPHONE JACK OR STICK A 'DUMMY' PLUG INTO THE 
MICROPHONE JACK TO KILL THE BUILT-IN MICROPHONE. 


CASSETTE DATA RATE SELECTION: 


THE PERCOM CI-812 CASSETTE INTERFACE IS CAPABLE OF 
OPERATING AT 399, 608, 1288 OR 24 BAUD. THE DATA RATE 
IS SELECTED BY PINS 8 AND 1f ON THE TSA CONNECTOR. IF 
NO CONNECTION IS MADE TO EITHER PIN THE CASSETTE INTER- 
FACE IS CONFIGURED FOR 38 BAUD CK.C. STANDARD). FOR 
OTHER DATA RATES CONNECT THE PINS AS FOLLOWS: 


TSA -8 PSA. wil CASSETTE DATA RATE 
NC# NC 3868 BAUD 

GND# GND 6og " 

GND NC 129g " 

NC GND 24ugg " 


* NO CONNECTION 
# GROUND IS AVAILABLE AT TSA~-9 


THE DATA RATE IS MOST EASILY CONTROLLED BY CONNECTING 
A SINGLE POLE 3-POSITION SWITCH AS FOLLOWS: 


DATA TERMINAL: 

THE CI-812 INCLUDES A FULL DUPLEX DATA TERMINAL INTER- 
FACE AT RS-232 LEVELS FOR 366, 600, 1269, 2400, 4899 
OR 969% BAUD DATA TERMINALS. 


€ ) CONNECT THE KEYBOARD OR DATA TERMINAL TRANSMITTED 
DATA CEIA PIN 2) TO TSB-9. 

C ) CONNECT THE PRINTER, DISPLAY OR DATA TERMINAL 
RECEIVED DATA CEIA PIN 3) TO TSB-8. 

€ ) CONNECT THE DATA TERMINAL SIGNAL RETURN CEIA PIN ‘7) 
TO TSB-18. DO NOT CONNECT THE PROTECTIVE GROUND 

' CEIA PIN 1) TO TSB-1f, IT SHOULD BE CONNECTED INSTEAD 

TO THE FRAME OF THE HOST COMPUTER. 


THE DATA TERMINAL RATE IS DETERMINED BY AN APPROPRIATE 
JUMPER IN THE PADS BETWEEN Z9 AND Z1f. JUMPER ACROSS 
THE APPROPRIATE NUMBER. A 7 POLE DIP SWITCH MAY BE 
INSTALLED IN THE PADS IF DESIRED BUT ONLY ONE SWITCH 
MAY BE CLOSED AT ANYTIME. 


ADDRESS. SELECTION: 


THE CI-812 RESPONDS TO I/O COMMANDS FROM THE PROCESSOR. 

INPORT XXXXXXX@ TRANSFERS INTERFACE STATUS 
TO THE PROCESSOR. 

OUTPORT XXXXXXX#f TRANSFERS CONTROL INSTRUCTIONS 
TOSHE-=UINTEREACE. 

INPORT XXXXXXX1 TRANSFERS 8 BITS OF DATA FROM 
THE INTERFACE TO THE PROCESSOR. 

OUTPORT XXXXXXX1 TRANSFERS 8 BITS OF DATA TO 
PHESINTEREACE.. 


THE PAODRESS™"BTTS™“ DESIGNATED BY "XxX" IN; THE: ABOVE FELST 

ARE DETERMINED BY JUMPERS IN THE PAD AREAS BETWEEN Z13 

& Z14 AND BETWEEN Z2@ AND Z21. UUMPER ACROSS THE ADDRESS 
DESIGNATOR CAI} A2;SETC.) TO THE "Pg" 1OR "I""AS DESIRED. 
THERE MUST BE ONE AND ONLY ONE JUMPER FOR EACH ADDRESS 
DESIGNATOR (7 JUMPERS TOTAL). 


IF -ARGJOF) THE JUMPERS SELECT THE" OM STATE... LAE del) 84-2 
WILL BE COMPATIBLE WITH THE PERCOM AND PROCESSOR TECH 
SOFTWARE. 


SIDETONE OUTPUT 


OPERATION OF THE TAPE RECORDER IS GREATLY SIMPLIFIED IF 
THE USER CAN HEAR WHAT IS GOING ON!. UNFORTUNATELY THE 
INTERNAL SPEAKER IN THE TAPE RECORDER IS DISABLED WHEN 

A PLUG IS INSERTED INTO THE EARPLUG JACK. AN ATTENUATED 
SAMPLE OF THE PLAYBACK SIGNAL IS AVAILABLE AT THE TSA 
CONNECTOR PIN 6. CONNECT A SMALL SPEAKER OR EARPLUG 
BETWEEN TSA CONNECTOR PIN 6 AND PIN 7 CGROUND). SIGNAL 
LEVELS TOS TRE SPEAKER TS.'CONTROLEEDE BY RESTSTOR R16. 
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OPERATING PROCEDURE: 


CASSETTE SELECTION AND CARE: 


THE, CHOTCE “OF CASSETTE TAPE HAS MORE EPRECT. ON ‘PERFORM= 
ANCE THAN ALL OTHER FACTORS COMBINED. GET THE VERY BEST 
TAPE YOU CAN BUY. ~ ANYTHING LESS THAN’ THE BEST WILL RE- 
SULT IN MUCH FRUSTRATION. AVOID USING THE C9f AND C12g 
CASSETTES. THE TAPE IS TOO THIN AND FRAGILE. C6g AND 
SHORTER ARE MUCH MORE RUGGED AND RELIABLE. 


[fF he  OnSoed Le. o NOT SN USE Ll SAOULD BE STORED ON, Jae 
CONTAINER IN “AUDUST FREE (LOCATION. “KEEP THE CASSETIE 
RECORDER SPOTLESSLY CLEAN. CLEAN THE HEAD, CAPSTAN, AND 
PINCH ROLLER WITH A CLEANING SOLUTION SUGGESTED BY THE 
EQUIPMENT MANUFACTURER. DO NOT SMOKE IN THE ROOM IN 
WHICH THE “CASSETTE EQUTRMENT Ts USED OR STORED. 


LT.” US. -TMPOSST BLE .TO ADEQUATELY STRESS CHE IMPORTANCE. OF 
BUYING THE VERY BEST QUALITY TAPE AND THEN KEEPING IT 
AND THE TAPE UNIT CLEAN. 


LT "TS. RECOMMENDED: EACH CASSETIE BE. THOROUGHLY TESTED 
BEFORE USE.” REFER TO APPENDIX C FOR INSTRUCTIONS. 


RECORDING DATA ON TAPE: 


1... OO, NOT. RECORD. ON WHE FIRST. TWO Fee OF TARE CLG. Src, )'. 
THE LEADER-TAPE SPLICE CAUSES A 'RIPPLE' ON ADJACENT 
LAYERS WHICH MAY CAUSE ERRORS. 


2. PREPARE THE COMPUTER TO OUTPUT THE REQUIRED DATA TO 
THE CASSETTE INTERFACE. DO NOT BEGIN OUTPUTTING THE 
DATA JUST YET. 


3. PLACE THE CASSETTE RECORDER IN RECORD MODE. AND START 
THE TAPE. TURN ON THE AUTOMATIC LEVEL CONTROL OR ADJUST 
THE RECORDER FOR PROPER SIGNAL LEVEL. 


4. CALEOW THE "TAPE TO RUN POR 3 TO’ 5 SECONDS.” THE RECORDER 
WILL BE RECORDING A 249@ HZ 'LEADIN' TONE ON THE TAPE 
DURING THIS INTERVAL. 


5. WHILE ALLOWING THE TAPE TO RUN, CAUSE THE COMPUTER TO 
BEGIN TRANSFERRING DATA TO THE CASSETTE INTERFACE. 


6. WHEN THE RECORDING IS COMPLETE, LET THE TAPE RUN FOR 
A FEW SECONDS TO RECORD A 'LEADOUT' TONE. 


PLAYBACK: 


1. ADJUST THE PLAYBACK SIGNAL LEVEL FOR 4 TO 1 VOLTS 
PEAK-TO-PEAK. MARK THE VOLUME CONTROL SETTING FOR FUTURE 
REFERENCE... ADJUST. THE..TONE, CONTROL..CIF. ONE. EXISTS). FOR 
MAXIMUM RESPONSE. THE VOLUME SHOULD BE ADJUSTED WHILE 
PLAYING THE 2489 HZ 'LEADIN' TONE PRECEDING A BLOCK OF 
DATA. 


2. LOCATE THE 'LEADIN' 24968 HZ.TONE PRECEDING THE DESIRED 
BLOCK OF DATA. Tr A SMALE SPEAKER “tS CONNECTED 70° THE 

‘5. DET ONE” “OUTPUT. CTSA. CONNECTOR, RIN 6), 1HE..JONE u.CAN (BE 
HEARD WITHOUT PULLING OUT THE EARPLUG LEAD FROM THE CAS- 
SEW By lA ER. 


3. BEFORE THE CASSETTE BEGINS OUTPUTTING DATA, PREPARE 
THE COMPUTER TO ACCEPT THE DATA WHEN IT ARRIVES. 


BE CERTAIN THE PLAYBACK IS ONE OR TWO SECONDS INTO THE 
"LEADIN' TONE BEFORE ALLOWING THE COMPUTER TO ACCEPT THE 
PLAYBACK DATA. ‘THIS IS TO AVOID READING THE 'RESIDUALS' 
FROM PREVIOUS RECORDINGS AND THE 'TRASH' CAUSED BY TURNING 
THE, CASSETTE .RECORDER -ON -AND. OFF... SUFFICIENT TIME -S 
AVAILABLE TO PERFORM THE NECESSARY STEPS IF THE TAPE WAS 
RECORDED WITH A 3: TO 5° SECOND 'LEADIN' “FONE. 


4, IF THE RECORDED DATA HAS AN 'END-OF-BLOCK! CODE AT 
THE, END. OF, THE. RECORDED. BLOCK. OF, DATA, THE COMPUTER. CAN 
BE MADE TO AUTOMATICALLY IGNORE THE CASSETTE OUTPUT AFTER 
THE "EOS" CODE. | Tr INO SUCK. LNDILG Age ON ELS oc. prea cuioreIe 
WILL HAVE TO DISABLE THE COMPUTER BEFORE TURNING OFF THE 
TAPE TO PREVENT THE TURN-OFF TRANSIENT FROM SENDING CON- 
FUSING 'TRASH' TO THE COMPUTER. OBVIOUSLY A DATA BLOCK 
TERMINATED WITH SOME FORM OF 'END-OF-BLOCK' INDICATION 
IS PREFERRED. THE PROGRAM LOADING SOFTWARE CONTAINED IN 
APPENDIX A PROVIDES PROPER BEGINNING OF BLOCK AND END 

OF BLOCK INDICATION. 


REFER TO APPENDIX B FOR INFORMATION ON SEMIAUTOMATIC OPERATION 
USING THE CASSETTE RECORDER REMOTE CONTROL JACK. 


SOFTWARE CONSIDERATIONS: 


ATTACHED TO THIS SECTION ARE SEVERAL PROGRAMS WHICH 
ILLUSTRATE HOW TO USE THE CI-812. THESE PROGRAMS MAY 

BE USED IN WHOLE OR AS PART “OF YOUR*SPECT PEG “CASSETTE 
OPERATING: ‘SYSTEM.© -THE® DESTGN -OF -THE “CT-812 “ES “SUCH “THAT 
IT IS COMPATIBLE, INSOFAR AS POSSIBLE, WITH THE SOFTWARE 
AVAILABLE FROM PROCESSOR TECHNOLOGY AND IMS ASSOCIATES. 


THE CI-812 CONTAINS A UART CUNIVERSAL ASYNCHRONOUS 
RECEIVER TRANSMITTER) WHICH IS USED TO SEND DATA TO AND 
RECEIVE DATA FROM THE CASSETTE TAPE UNITCS) AND THE DATA 
TERMINAL. 


THE UART STATUS IS AVAILABLE VIA INPUT PORT XXXXXXX@ 

THE? "X'"°REPRESENTS ADDRESS! ‘SELECTION JUMPERS” WHICH ‘MUST 
BE - INSTALLED ON THE Cl-612> TO DETERMINE THE DES TRED 
ADDRESS TO WHICH THE CI=-812 WILE RESPOND. THE PERCOM 
SOFTWARE IS WRITTEN ASSUMING ALL OF THE ADDRESS SELECTION 
JUMPERS ARE SET *FOR?<'9)0, 


INPUT PORT XXXXXXX@ BIT 7 IS UART TRANSMITTER BUFFER READY 
"6 IS UART RECEIVER DATA AVAILABLE 

5 IS UART RECEIVER OVER RUN 

4& IS UART RECEIVER FRAMING ERROR 

"3 IS UART RECEIVER PARITY ERROR 

Zs NOM-USED 

is: NOT USED 

§ IS NOT USED 


NORMALLY ONLY BIT 7 CTBMT) AND BIT 6 CDAV) WILL BE EXAMINED 
TO DETERMINE UART STATUS. 


OUTPUT PORT XXXXXXX@ DETERMINES WHETHER THE UART WILL BE 
CLOCKED BY THE INTERNAL CLOCK AT THE’ SELECTED*® DATA 

TERMINAL OR CASSETTE DATA RATE OR BY THE CLOCK OBTAINED 
FROM THE CASSETTE TAPE DURING PLAYBACK. IT ALSO DETERMINES 
WHETHER THE UART RECEIVER WILL GET DATA FROM THE DATA 
TERMINAL OR FROM THE CASSETTE. 


LP BE 1 S' ERO: 

A) THE UART RECEIVER WILL BE CONNECTED TO THE DATA 
TERMINAL CKEYBOARD ) 

B) THE CASSETTE PLAYBACK WILL BE IGNORED 

C) RELAY Ki CIF INSTALLED) WILL BE OFF CDE=ENERGIZED) 

D) THE UART RECEIVER AND TRANSMITTER WILL BE CLOCKED 
AT A RATE DETERMINED BY THE TERMINAL RATE STRAP 
ON SIE el=3A2 


ae st 


SOFTWARE CONT'D. 


IF BIT whi rise “ONE 
A) THE UART RECEIVER WILL BE CONNECTED TO THE CASSETTE 
DEMODULATOR FOR DATA INPUT 
B) THE DATA TERMINAL KEYBOARD WILL BE IGNORED 
C) RELAY K1 CIF INSTALLED) WILL BE ON 
4- D) THE UART RECEIVER WILL BE CLOCKED BY A SIGNAL 
DERIVED FROM THE TAPE RECORDED DATA CSELF CLOCKING) 
E) THE UART TRANSMITTER WILL BE CLOCKED AT A RATE 
DETERMINED BY THE LEVELS ON THE CASSETTE RATE 
SELECTION INPUTS AT TSA-8 AND TSA-1f | l 
Z - ee cel ot T¢ Nee GMSIDEGREC 
LP BLT 2 TSCA “ZERO: 
A) RELAY K2 CIF INSTALLED) WILL BE OFF 
B>) THE UART TRANSMITTER WILL GENERATE ONLY ONE STOP 
BIT CTERMINAL MODE) 


LF. BI: deal S A; S'ONE's 
A) RELAY K2 CIF INSTALLED) WIL1y BE::ON 
B) THE UART TRANSMITTER WILL GENERATE TWO STOP BITS 
CCASSETTE MODE) 


BITS 2: ARUiS/7rARERNOM US EDs. 


THEs-EAGECHES WHI CH STORE: BIS; @ AND Ih ARE SET TO "ZERO" 
BY A POWER-ON-CLEAR OR RESET FROM THE IMSAI COMPUTER 
FRONT PANEL. 


BIT @ IS USED PRIMARILY TO SWITCH THE UART BETWEEN THE 
DATA TERMINAL AND THE PLAYBACK CASSETTE. 


BIT -1:1S5--USED TO CONTROL THE RECORDING CASSETTE CIN A TWO 
CASSETTE SYSTEM) AND DETERMINE THE NUMBER OF STOP BITS 
TRANSMITTED BY THE UART. 


THE UART TRANSMITTER SENDS DATA TO THE DATA TERMINAL AND 
CASSETTE SIMULTANEOUSLY. HOWEVER, THE RATE IS CONTROLLED 
BY BIT @. 


THE ABOVE SYSTEM GIVES CONSIDERABLE FLEXIBILITY FOR BOTH 
SINGLE. AND: DUALwCASSETTE SYSTEMS ..4.S7UDY. Di, CAREFULLY 
AND YOU WILL BE ABLE TO CONFIGURE A SYSTEM WHICH IS 
OPTIMUM FOR YOUR REQUIREMENTS. 


SOFTWARE CONT'D. 


TO SELECT THE DATA TERMINAL FOR DATA INPUT: 


XRA A 
OUT 6 


TO SELECT AND TURN ON THE CASSETTE FOR DATA INPUT: 


MVI A,1 
OUT g 


TO TURN ON THE CASSETTE RECORDER CTERMINAL RATE) 


MVI A,2 
OUT g 


PORT XXXXXXX1 TRANSFERS DATA TO/FROM THE UART 


THE FOLLOWING ROUTINE ILLUSTRATES HOW TO READ A BYTE 


FROM THE. CI= 2 


LOOP 


RO RECORD. OR OUTPUT 


LOOP 


IN 6B TEST RECEIVER STATUS CDAV) 
ANI 4OH 

JZ LOOP DO AGAIN IF NOT READY 

IN 1 GET THE BYTE OR CHARACTER 
RET 


A BYTE FROM THE PROCESSOR ACCUMULATOR: 


PUSH PSW SAVE IHE BY TE 

IN gp TEST TRANSMITTER STATUS CTBMT) 
ANI 80H 

JZ LOOP DO AGAIN IF NOT READY 

POP ~PSW RESTORE JTHE BYTE 

OUT 1 OUT RET. ChE “Byte 

RET 


BOOTSTRAP LOADER 


THE FOLLOWING PROGRAM IS SHORT ENOUGH TO BE CONVENIENTLY 
LOADED BY HAND USING THE FRONT PANEL SWITCHES ON YOUR 
ALTAIR OR IMSAI COMPUTER.» IT LOADS ONE PAGE (256 BYTES) 
OF DATA AND IS DESIGNED TO OPERATE WITH THE PERCOM CI-812 
CASSETTE I/0 AND THE PERCOM TEST CASSETTE WHICH CONTAINS 
AN INTEL FORMAT CHECKSUM LOADER. 


TO USE THIS PROGRAM WITH THE PERCOM TEST CASSETTE, LOAD THE 
PROGRAM BUT DO NOT START IT RUNNING. START THE CASSETTE 
TAPE AND LET IT RUN UNTIL YOU ARE ONE OR TWO SECONDS INTO 
THE NULL CODE LEADER. WHILE THE TAPE IS RUNNING START THE 
BOOTSTRAP PROGRAM CEXAMINE ADDRESS #fgf AND PRESS RUN). 
WHEN THE LOAD IS COMPLETED THE COMPUTER WILL AUTOMATICALLY 
BEGIN EXECUTING THE PROGRAM JUST LOADED. 


Many IMSAI and ALTAIR Computers destroy the first memory locatton 


when reset. If this problem has not been corrected tn your com- 
puter tt wtll be necessary to relocate the Bootstrap Loader. 


* PERCOM CASSETTE BOOTSTRAP LOADER (8989)* 


Odg¢g AF XRA A 

0001 6F MOV cow INITIALIZE H&L 

OOf2 67 MOV H,A 

6663 3c INR: A 

O004 D3 go “OUT g SELECT CASSETTE INPUT 
$006 DB #1 IN 1 CLEAR UART 

OO08 31 1D Pg xT SP,STAK SETUP RETURN ADDRESS 
O22B DB gg IN g TEST UART STATUS CDAV) 
POPD E6 4g ANI 4 OH 

POOF C8 RZ RETURN-NOT READY 

0016 DB #1 IN 1 GET DATA 

$o12 24 INR H TEST H REGISTER 

0613 25: BOR: 23h 

$614 c2 19 gg UNZ STR FIRST NON ZERO BYTE IS 
@017 67 MOV H,A PAGE ADDRESS 

0618 cg RET 

$619 77 STR MOV M,A STORE DATA BYTE 

OB1A 2C INR L BUMP LOAD ADDRESS 

091B cg RNZ GET NEXT BYTE 

O@f1c £9 PCHL ALL DONE - NOW EXECUTE 
$61D P8 gg DW RTN 


BOOTSTRAP DUMP 


THE FOLLOWING PROGRAM WILL RECORD A PAGE (256 BYTES) OF 
DATA ON CASSETTE IN A FORMAT WHICH MAY SUBSEQUENTLY BE 
LOADED INTO THE COMPUTER USING THE BOOTSTRAP LOADER 
DESCRIBED ON THE PREVIOUS PAGE. SET THE DESIRED PAGE 
ADDRESS UP ON THE FRONT PANEL SWITCHES CSWITCHES 15 THRU 
8 ON THE IMS COMPUTER), START THE PROGRAM RUNNING, START 
THE CASSETTE<¢ RECORDING... SLETATAE | TAPESRUNOFOR ABOUT 
18-15 SECONDS TO RECORD A NULL CODE LEADER THEN PRESS ANY 
KEY ON YOUR TERMINAL KEYBOARD. AT 39% BAUD IT TAKES 
APPROXIMATELY 9 SECONDS TO RECORD A 256 BYTE PAGE. LET 
THE TAPE RUN AN ADDITIONAL 2-3 SECONDS TO ASSURE A CLEAN 
RUN OUT. 


THE DATA TERMINAL RATE SELECTION STRAP.MUST BE SET AT” THE 
RATE YOU WISH THE DATA TO BE RECORDED ON CASSETTE. 


* PERCOM CASSETTE BOOTSTRAP DUMP C8#8g) * 


3D7D. Fh recor L2xah SP,SPTR INITIALIZE STACK POINTER 
3D868 DB G1 IN 1 CLEAR UART 

3D82 AF Bl MRA CUA 

3D83 6F MOV LM INITIALIZE L 

3D84 D3 Og OUT g SELECT TERMINAL 

3D86 CD AS 3D CREWS OUT OUTPUT NULL CODE 

3D89 DB 6p - IN g TEST KEYBOARD STATUS 
3D8B E6 4g ANI 4 OH 

3D8D CA 82 3D JZ Bl DO ANOTHER NULL 

3D9f8 DB $1 IN i CLEAR UART 

3092 DB FF IN FF GET PAGE ADDRESS FROM 
3D94OD34RRF OUT FF PANEL SWITCHES - ECHO 
3D96 67 MOV =H,A STORE IN H REG 

3097 CD°AS5 3D CAULIHOUT OUTPUT PAGE ADDRESS 
3D9A 7E B2 MOV A,M GET DATA 

3D9B CD A5 3D CALLW OUT OUTPUT 

3D9E 2C INR L BUMP ADDRESS 

3D9F C2 9A 3D JNZ B2 GET ANOTHER BYTE 

3DA2 C3 82°3D JUMP Bl BACK TO NULL 

3DA5 5F OUT MOV E,A SAVE BYTE 

3DA6 DB 6g 12 IN g TEST STATUS CTBMT) 
3DA8 E6 8G ANI 89H 

3DAA CA A6 3D JZ Tt KEEP TESTING UNTIL READY 
3DAD 7B MOV A,E RESTORE BYTE 

3DAE D3 #1 OUT 1 

3DB8 C9 RET 


PEW: eee 


FEB 18, 1977 


PERCOM 8989 MONITOR 


THE FOLLOWING PROGRAM IS A CASSETTE OPERATING SYSTEM 
FOR A COMPUTING SYSTEM CONSISTING OF AN 8£8% COR Z-8f) 
PROCESSOR, PERCOM CI-812 CASSETTE/TERMINAL I/0, AND 

A 389-9690 BAUD DATA TERMINAL. 


THE PROGRAM IS AVAILABLE ON THE PERCOM TEST CASSETTE 
WHICH ALSO CONTAINS TEST PATTERNS TO VERIFY THE 
OPERATION OF THE CASSETTE INTERFACE. IT IS ALSO 
AVAILABLE ON PROM (€1792A OR 5264). 


THE PROGRAM STARTS WITH A "PHANTOM JUMP" WHICH WILL 

PERMIT IT TO BE USED ON COMPUTERS WHICH DO NOT HAVE 

FRONT PANEL SWITCHES. WE.USE THIS PROGRAM WITH THE 

VECTORGRAPHICS PROM/RAM CARD WHICH HAS PROVISION FOR 
A PHANTOM JUMP START. 


WHEN INITIALIZED, THE OPERATING SYSTEM PROMPTS THE 
USER WITH A QUESTION MARK (?). 


EXAMINE MEMORY: CM) 


TO EXAMINE A MEMORY LOCATION, TYPE M, THE ADDRESS 
LOCATION YOU WISH TO EXAMINE, AND A CARRIAGE RETURN. 


THE PRINTER WILL RESPOND WITH A RETYPE OF THE ADDRESS 
AND THE CONTENT OF THAT LOCATION. 


YOU MAY EXAMINE SUCCESSIVE MEMORY LOCATIONS BY TYPING N. 


TO EXAMINE A RANGE OF MEMORY, TYPE M, THE FIRST 
ADDRESS, SPACE, THE FINISH ADDRESS, AND A CARRIAGE 
RETURN. 


CHANGE MEMORY: (CC) 


TO CHANGE A MEMORY LOCATION, FIRST EXAMINE THE LOCATION 
AS DESGRIBEDTEARETER THEN EYRE CvOMTHE PRINTER WIEL 
RETYPE THE LOCATION ADDRESS AND WAIT FOR YOUR CHANGE. 
YOU MAY CHANGE SUCCESSIVE LOCATIONS BY TYPING A SPACE 
BETWEEN EACH ENTRY. WHEN YOU WISH TO QUIT, HIT 
CARRIAGE RETURN. 


IF YOU MAKE AN ERROR AND DISCOVER IT BEFORE TYPING 

THE SPACE OR CARRIAGE RETURN, TYPE A SLASH C/). 

THE PRINTER WILL TYPE THE CURRENT ADDRESS AND GIVE 

YOU ANOTHER CHANCE. IF YOU HAVE TYPED THE SPACE, 

TYPE A CARRIAGE RETURN AND START AGAIN AT THE LOCATION 
IN ERROR. 


LOAD A PROGRAM: CL) 


TO LOAD A PROGRAM WHICH IS ON CASSETTE IN INTEL ASCII 
HEX FORMAT, TYPE L. DURING THE LOAD THE PROGRAM CHECKS 
TO MAKE SURE THE DATA IS BEING WRITTEN INTO MEMORY 
CORRECTLY. IF AN ERROR OCCURS THE PROGRAM ABORTS THE 
LOAD, STOPS THE TAPE CIF REMOTE “CONTROL OPTION-CEXTSTS 7 
AND TYPES AN M FOLLOWED BY THE MEMORY ADDRESS WHICH 

OTD NOT “LOAD -CORRECTEV.. ATH 1S Wali “OCCUR IF YOU “Rey 

TO LOAD INTO A ROM OR INTO A LOCATION WHERE THERE 

PS “NOe MEMORY (OR IF THE MEMORY “Ps DEFECTIVE. 


THE PROGRAM ALSO WATCHES FOR CHECKSUM ERRORS. IF A 
CHECKSUM ERROR OCCURS, THE PRINTER WILL TYPE AN X AND 
THE LAST ADDRESS LOADED. 


YOU CAN USUALLY STOP. THE TAPE EUECT THE “CASSETTE 

AND EXAMINE FOR CONTAMINATES. A PHOTOGRAPHERS AIR 

BULB IS USEFUL FOR BLOWING OFF DUST AND LINT. REINSTALL 
THE CASSETTE, REWIND A SHORT DISTANCE, AND START THE 
LOAD AGAIN. IF IT FAILS AT THE SAME POINT AGAIN, THE 
TARE *COR* RECORDING) 15 “‘BEPECT IVE’. 


VERT Cy) 


VERIFY WORKS THE SAME AS A LOAD EXCEPT THAT DATA IS 
NOT WRITTEN INTO MEMORY IT ITS COMPARED WITH THE 
EXTSTING MEMORY CONTENT. TF A™MISMATCH OCCURS.” “THE 
PRINTER PRINTS AN M AND THE ADDRESS OF THE MISMATCH. 


DUMP A PROGRAM: CD) 


TO DUMP A SECTION OF MEMORY ONTO TAPE IN THE RE- 
LOADABERS INTEL ASCII HEX FORMAT,” TYPE D, THE START 
ADDRESS, A SPACE, THE FINISH ADDRESS, AND A CARRIAGE 
RETURN. 


EXECUTE A PROGRAM: CG) 


TO SEND THE PROGRAM COUNTER TO A DESIRED PROGRAM TO 
COMMENCE PROGRAM EXECUTION, TYPE G, THE EXECUTION 
ADDRESS, AND A CARRIAGE RETURN. 


WHEN ENTERING DATA AND ADDRESS INFORMATION FROM THE 
KEYBOARD IT IS NOT NECESSARY TO TYPE LEADING ZEROS. 


NOTICE: IN THIS PROGRAM, THE RATE AT WHICH DATA IS 
RECORDED ON CASSETTE IS THE SAME AS THE SELECTED DATA 
TERMINALS RATE.”* THE PROGRAM DOES NOT SWITCH TO THE 
CASSETTE RATE WHEN DUMPING TO CASSETTE. 


* PERCOM 8888 MONITOR* 


COPB C3 $3 CP JMP STRT PHANTOM JUMP — 
Cf£O3 DB G1 STRT IN 1 CLEAR UART RECEIVER 
COO5:: Sk: PR GR) OC LXI SP,SPTR SET STACK POINTER 
CO0g8 CD GE cP CALL MON 
COPGB C3 P3 cP JMP STRT 
COPE AF MON XRA A SELECT TERMINAL KEYBOARD 
COPF D3 Og OUT g 
Cf£1l GD ME »Cl CALL. CRLF 
CG14 \3E 3F MVI A * 3 
COL6- “COE, .C I. GALL 2 TRO 
Chl9-. CB 9F. cI CALL CIN GET COMMAND CHARACTER 
Cglc F5 PUSH PSW 
CHED Che CC Gl CALL SPCE 
Cf20 Fl POP PSW 
CO21 FE 44 CPI re 
Cf#23 CA 92 Cg JZ DUMP RELOADABLE PROGRAM DUMP 
C#26 FE 4E CPI TNs 
C#28 CA 8E cg JZ NXT EXAMINE NEXT LOCATION 
Cf#2B FE 4C CPI Mt 
CO 2D 3GA d.-61 JZ LOAD LOAD PROGRAM 
CO3G..,-FE .56 CPI yt 
C#32° CA 83 C1 JZ LOAD VERIFY LOAD 
C#35 FE 4D CPI ™! 
CQ37 CA 46 Cg JZ MEM EXAMINE MEMORY 
CO3A FE 43 CPI cE? 
CHIC WA 67.08 JZ CNG CHANGE MEMORY re 
CO3F FE 47 CPI Gt 
C41 CP RNZ 
COu2. GD G8. 69 CALL AHEX GET EXECUTION ADDRESS 
CO@45 £9 PCHL 
* MEMORY DISPLAY* 
Cf46 CD DD Cf MEM CALL SETUP GET START/FINISH ADDRESS 
C#49 CD EF cg Mi CALL . LNTH ' CALCULATE LENGTH 
COuC AF XRA A CHECK FOR ZERO LENGTH 
CO4D B8 CMP B 
CO4E C8 RZ QUIT IF ZERO 
CO4uF CD 5g C1 CALL ADD OUTPUT ADDRESS 
Cys? Cd: Ce C1 CALL SPCE SPACE 
CESS. CD OC. Ct} M2 CALE -SPGE SPACE 
cé58 JE MOV A,M GET DATA 
CAS9 COeADy C4: CALL HEXOUT CONVERT TO ASCII HEX-OUTPUT 
CP5C 23 INX H BUMP MEMORY ADDRESS 
CO5D g5 DCR B DECREMENT BYTE COUNT 
CO5E C2 55 cg JNZ M2 NOT DONE? - DO AGAIN 
CO61, Ch, DE- C1 CALL CRLF CARRIAGE RETURN, LINE FEED 
Ch64 C3 49 CP JMP M1 DO NEXT LINE 
* CHANGE MEMORY* 
C67 2B CNG DCX H POSITION MEMORY ADDRESS 
C#68 66 19 Cl MVI B, 19H SET UP BYTE COUNT 
Ch6A CD DE Cl CALERA + CRLF 
CG6D CD 5f Cl Oe agar OUTPUT CURRENT ADDRESS 
CH78 CDs CC Ci CALL SPCE DOUBLE SPACE — 


COs ED CC Cd CALL SPCE- 


C76 EB ey XCHG 
CAI7- 36GB C2 60 CALL AHEX GET NEW DATA 
CY7A EB XCHG 
C$7B FE 2F CPI i as SLASH MEANS "ABORT THIS 
CZ7D CA 68 CG JZ el CHANGE AND DO AGAIN"! 
CP8G 73 MOV M,E STORE DATA IN MEMORY 
Cl tae ENA se BUMP MEMORY ADDRESS 
Cg82 54 MOV D,H SAVE MEMORY ADDRESS 
C83 5D MOV E,L 
C84 FE @D CPI DH CHECK FOR CARRIAGE RETURN 
Cf86 C8 RZ QUIT IF CR 
Cp87 5 DCR B DECREMENT BYTE COUNT 
Cees C2? Fog JNZ C2 NOT ZERO? - GET ANOTHER BYTE 
C#@8B C3 68 C# JUMP Cl START A NEW LINE 
CP8E 13 NXT INX D UPDATE LIMIT ADDRESS 
CO8F C3 49 CP JUMP M1 EXAMINE NEXT MEMORY LOCATION 
* CHECKSUM DUMP PROGRAM* 
C@92 CD DD Cf DUMP CALL SETUP GET START/FINISH ADDRESS 
C95 3E G2 MVI A, 92H TURN ON CASSETTE RECORDER 
C097 D3 OP OUT g a 
€f990"- CD DE Cl: s Dt CALL **CRLF 
CH9C PE Bg MVI Cg CLEAR CHECKSUM 
CO9E 3E 3A MVI Somer GET BLOCK HEADER 
CHAS -CBUCE- Ca il: = eer VG OUTPUT 
CfA3 CD EF Cg CALL LNTH CALCULATE BLOCK LENGTH 
COA6 78 MOV A,B 
CHA7 CD AD C1 CALL HEXOUT OUTPUT 
CMAA CA DE Cl JZ CRLF QUIT IF ZERO LENGTH 
COAD CD 50° C1 GALL * BDD OUTPUT ADDRESS 
COBP AF KRA. eR 
C§@B1 CD AD Cl CALL HEXOUT OUTPUT BLOCK TYPE Cg) 
CiB4 7E D2 MOV. A,M GET DATA 
C#85 CD AD Cl CALL. HEXOUT OUTPUT 
CPB8 23 INX H BUMP MEMORY ADDRESS 
COB9 65 DCR B DECREMENT BYTE COUNT 
COBA C2 B4 cg JNZ D2 NOT ZERO?-GET ANOTHER BYTE 
CBD AF MIRA tl eK 
C#BE 91 SUB C CALCULATE CHECKSUM 
C@BF CD AD Cl CALL HEXOUT OUTPUT CHECKSUM 
CgC2 C3 99 Ce JUMP D1 START A NEW LINE 
* INPUT ASCII - CONVERT TO BINARY* 
C#C8 21 6M PO AHEX eX H,@ CLEAR H AND L 
Cpee CD: SFiCT At CALL * GIN INPUT A CHARACTER 
COCE FE 36 CPI mgt RETURN IF CHARACTER IS 
CODP D8 RC ASCII 'g' OR LESS 
CfD1 29 DAD SHIFT H AND L LEFT 
Cpp2 29 DAD 4 PLACES 
CPD3 29 DAD 
Cpp4 29 DAD 
egos tp 97 Ct CALL HEX CONVERT CHAR TO BINARY 
CfD8 85 ADD L COMBINE WITH PREVIOUS 
Cgp9 6F MOV ie RESULT 


CADA 


C#DD 
CHEP 
CHE1 
CHE2 
CHE4 
CHE7 
CHhEA 
CHEB 
CHEC 


COEF 
CHFP 
COF1 
COF2 
CHF3 
CPF4 
COF6 
CAF9 
COFA 
COFB 
CAFC 


C106 
C1p3 
C14 
C16 
C198 
C1gB 
C1QD 
C119 
€il2 
C115 
C116 
c119 
C ike 
C1LiD 
C12¢ 
Cl 
C124 
C127 
Ci2s 
C129 
C12B 
Ci 2c 
C12F 
C136 
C131 
C133 
C136 
C137 
C138 


1p 
FB 


Cp 
cp 


Cp 
Cp 


(eal 


Cp 


oOo 


CF 


Cl 


Gilt 


Gl 


Cl 
G1 


Ci 


Gil 
ea 


Gl 


onl 


Cr 


Lil 


JUMP Al 
SETUP CALL AHEX 
MOV E,L 
MOV D,H 
CPI DH 
wz S1 
CALL AHEX 
XCHG 
$1 ENX. }<D 
JMP CRLF 
* CALCULATE BLOCK LENGTH 
LNTH MOV A,E 
SUB ake 
MOV B,A 
MoV A,D 
SBB. H 
MVI A,1fH 
GIN Z 4 aha 
CMP B 
RNC 
MOV B,A 
RET 
x¥XCASSETTE 
UXT SP, SPTR 
LOAD MOV abe A 
MVI A, #1H 
OUT 
READ BALE x61N 
met sale 
JNZ READ 
MVT ; Cy fl 
CALL CHAR 
MOV. B,A 
az HXND 
CALL CHAR 
MOV H, A 
CALL CHAR 
MOV L,A 
CALL CHAR 
LOOP CALL CHAR 
MOV E—, A 
Mov A, D 
GPI ,,.'v! 
MoV A, E 
uz L1 
MOV M, A 
L1 CMP oM 
MVI E,'M! 
JNZ ERR 
INX H 
DCR B 
JNZ LOOP 


7 Te 


DO AGAIN 


GET START ADDRESS 
SAVE IN D AND E 


CHECK FOR CR 
RETURN IF CR VIA CRLF 
GET FINISH ADDRESS 


ADJUST FINISH ADDRESS 
RETURN VIA CRLF 


as 
ow 


CHECKSUM LOADER**#* 


CHECK FOR BLOCK HEADER 


CLEAR CHECKSUM 
GET BLOCK LENGTH 


QUIT IF ZERO LENGTH 
GET ADDRESS CMSB) 


GET ADDRESS (LSB) 


THROW AWAY BLOCK TYPE 
GET DATA 


LS Gril S» A VERRY ? 


VERIFY BYPASS 

WRITE DATA TO MEMORY 
CHECK THE WRITE 
ERROR MESSAGE 


BUMP MEMORY POINTER 
BUMP BLOCK LENGTH 
NOT DONE? DO AGAIN 


C13B 
CUE 
C149 


C143 
C144 
C146 
C149 
C14A 
C14D 
C15g 
C151 
C154 
C155 
C158 
C159 
C15B 
C15C 
C15F 
C161 
C162 
C165 
C166 
C169 
C16A 
C16D 
C16F 
C172 
C173 
C175 
C176 


C18¢ 


ECan OS 


C186 
Crs 7 
C188 
C189 
C18A 
C18B 
CSE 
C19. 
C92 
Gah) 5: 
C194 
Gave) > 
C196 
Co, 
C199 
C19B 
C19C 
CHE 
C19F 


8g 
58 
B8 


Oo 
DE 


CE 
cc 


AD 
AD 
De 


oF 
po 


83 
86 
89 
58 
43 


Op 


OF 
o7 


OF 
a7, 


36 
OA 


07 
6p 


Cl 


Cl 


Cu 
(oul 


Gal 
el 


CHAR GET CHECKSUM 


CALL 
MVI ey x! ERROR MESSAGE 
JZ READ NO ERROR? DO NEXT BLOCK 
XXXERROR PRINTOUT#** 
ERR XRA A TURN OFF CASSETTE 
OUT g 
CALL CRLF 
MOV AY EF PRINT ERROR MESSAGE 
CALL 2aArYO 
CALL SPCE RETURN VIA SPACE 
ADD MOV a oH OUTPUT ADDRESS 
CALL )HEXOUT 
MOV We 
JMP HEXOUT 
HXND MOV rN Sag CHECK FOR READ MODE 
CPI "R! CNO EXECUTION) 
RZ 
CALL GCN RETURN IF CR 
CPI BDH 
RZ 
CALL CHARI GET EXECUTION ADDRESS 
MOV Hi, A 
CALL CHAR 
MOV by A 
CALL CHAR CHECK CHECKSUM 
MVI by! x 
JNZ ERR ~ CHECKSUM ERROR 
XRA A TURN OFF CASSETTE 
OUT Gg 
POP PSW 
PCHL EXECUTE 
*XXGET 2 CHAR & CONVERT TO BINARY BYTE#® 
CHAR CALL ‘IN 
CHAR 1 CALL “HEX 
RLC 
RAL 
RAL 
RAL 
MOV mM A 
CALLIV/GIN 
CALL “HEX 
ADD E 
MOV BE, A 
ADD 6 
MOV Cia 
MOV bo Oe 
RET 
HEX SUI 39H 
CPI BAH 
RC 
SUL @7H | 
RET | 
CIN IN g TERMINAL/CASSETTE INPUT 


C1A1 
C1A3 
C1A6 
C1A8 
C1AA 
C1AC 


C1AD 
C1AE 
C1AF 
C1B¢ 
C1B1 
C1B2 
C1B5 
C1B6 
CIB] 
C1BA 
C1BB 
C1BC 
C1BD 
C1BE 
c1cg 
Cre? 
cC1c4 
CLC7Z 
C1C9 
CACe 
C1CE 
CLCF 
C1D1 
C1D2 
C1D5 
C1D7 
C1DA 
C1DB 
C1DD 
C1DE 
C1E@ 
C1E3 
C1E5 
C1E8 
C1E9 


BE 


BE 


Cl 


a 


Cl 


(Guik 


Gah 


Cl 
Cg 


ca 
Cl 


ci 


HE XOUT 


HE XO 


SPCE 
TT 
TI 


CREE 


ANI OH 
JZ CIN : 
IN 1 
OUT 1 
ANI 7FH 
RET 
* CONVERT BYTE TO 2 ASCII HEX CHAR* 
PUSH PSW 
RRC 
RRC 
RRC 
RRC 
CALL  HEXO 
POP PSW 
PUSH PSW 
CALL HEXO 
POP PSW 
ADD "ts 
MOV A 
RET 
ANI FH 
ADI 30H 
CPI 3AH 
JC TTYO 
ADI 7H 
JMP TTYO 
MVI A, 2H BS 
PUSH PSW TERMINAL/CASSETTE OUTPUT 
IN g 
RLC 
JNC Tl 
RLC NOP ro 
JC STRT 
POP PSW 
OUT 1 
RET 
MVI A, $DH 
CALL. jae VO 
MVI A, §AH 
CALL GAT YO 
XRA A 
JMP TTYO 


A Ae 


THEORY OF OPERATION 


REFER TO THE SCHEMATIC DIAGRAM THROUGHOUT THE FOLLOWING 
DESCRIPTION. 


SHEET 1 OF THE SCHEMATIC IS THE CASSETTE AND TERMINAL 
INTERFACE CIRCUIT; “SHEET 2) (I'S THE INTERFACE “TO -THE ALTAIR 
CS-199) BUS. 


RECORD sCIRCUIT< 


THE VART €Z-17) IS THE PRIMARY INTERFACE BETWEEN THE 
COMPUTER BUS AND THE CASSETTE AND TERMINAL INTERFACE. 

THE TRANSMITTER SECTION OF THE UART RECEIVES PARALLEL 
DATA FROM THE PROCESSOR BUS VIA BUFFERS Z23 AND Z24 AND 
TRANSMITS SERIALLY TO THE DATA TERMINAL CVIA THE RS~232 
INTERFACE CIRCUIT Z3 AND RELATED RESISTORS) AND TO THE 
CASSETTE MODULATOR Z2. Z15-A INVERTS THE SERIAL DATA 
FROM THE UART... (WHEN 215-3 1S LOW, Jd-K FLIP-FLOP 22-A 

TS’ PREVENTED FROM TOGGLING AND -THE Q OUTPUT TS FORCED 

TO THE HIGH STATE. Z2-B DIVIDES THE 489fHZ CLOCK BY TWO 
PRODUCING A 24698 HZ SQUARE WAVE AT Z2-9. WHEN Z15-3 IS 
HGH Pe okr SEOPZ2=2 Sl S“PERMITTED TO”7TOGGEEaWwhrcr. UNIT Bais 
THEY FOGGING | OFZ 2 BON -EVERY sOTHER -CLOCK PUESE * eT HE 
NET RESULT IS THAT THE OUTPUT OF Z2-9 IS NOW A 1299 HZ 
SQUARE WAVE. WHEN DATA FROM THE UART IS A LOGIC ONE BIT, 
A 24g HZ SIGNAL IS GENERATED AND WHEN THE DATA IS A 


LOGIC ZERO, A 129 HZ SIGNAL IS GENERATED. 


THE UART TRANSMITTER IS CLOCKED BY A SIGNAL DERIVED FROM 
THE PROCESSOR 2MHZ OSCILLATOR. THE RATE MAY BE CONTROLLED 
BY THE TERMINAL RATE STRAPPING OR BY THE CASSETTE RATE 
SELECTION AT TSA-8 AND TSA-18. MULTIPLEXER Z1f-C DETERMINES 
WHECh (SEEECTION WHEE -CEOCKk NE SUART. © TF trate -rREOr (LATCr 
Zi] Be SSE tie eA TL TRANSMLT TER Wie Be CEOCKED Bt Tre 
OUTPUT OF MULTIPLEXER Z4-A WHICH IS CONTROLLED BY THE 

CASS ETE RATE SEGECrrON. <tr Zil-B  TSRESet- Tne UARG 
TRANSMITTER WILL BE CLOCKED AT THE RATE DETERMINED BY 

THE TERMINAL RATE “STRAP. °-Z11T=B “FS "SET “OR RESET BY AN 
OUTPUT INSTRUCTION FROM THE PROCESSOR. 


THE UART TRANSMITTER OUTPUTS A SERIAL BIT STREAM CONSISTING 
OF A START BIT, EIGHT DATA BITS, AND ONE OR MORE STOP BITS. 
THE MINIMUM NUMBER OF STOP BITS PRODUCED IS CONTROLLED BY 
Z11-A. WHEN Z11-A IS RESET THE UVART TRANSMITTER WILL 
PRODUCE AS FEW AS ONE STOP BIT. THIS IS THE NORMAL MODE 

FOR OUTPUTTING DATA TO THE TERMINAL. TO MINIMIZE CASSETTE 
"OVERSPEED" PROBLEMS, DATA RECORDED ON CASSETTE SHOULD HAVE 
A-MINIMUM"OF TWO STOP; BITS. IF ZIt-A TS SET, THE UART 
TRANSMITTER WILL PRODUCE A MINIMUM OF TWO STOP BITS. Z11-A 

TS SET OR RESET BY AN OUTPUT INSTRUCTION, FROM THE PROCESSOR. 


THE TIMING OF THE UART IS SUCH THAT AT 39 BAUD, A LOGIC 
ONE DATA BIT IS 8 CYCLES OF 2486 HZ AND A LOGIC ZERO BIT 
IS 4 CYCLES OF 128@ HZ. AT THE HIGHER DATA RATES 7 “THE 
2498 HZ AND 129M HZ TONES REMAIN BUTTHE NUMBER OF CYCLES 
PER DATA BIT IS PROGRESSIVELY REDUCED UNTIL AT 2498 BAUD 

A LOGIC ONE IS ONE CYCLE OF 2469 HZ AND A LOGIC ZERO IS 
ONE HALF CYCLE OF 1288 HZ. THIS IS THE POPULAR MANCHESTER 
OR BIPHASE CODE. 


THE SQUARE WAVE IS FILTERED AND ATTENUATED BY R15, R16, 
R17, C5 AND IS FED TO THE AUXILIARY OR MICROPHONE INPUTS 
OF THE -CASSEDIE RECORDER. 


THE MODULATOR CLOCK C48@g HZ) IS DERIVED FROM THE 2MHZ 
SOURCE ON THE PROCESSOR CARD. 


PLAYBACK CIRCUIT: 


THE SIGNAL FROM THE TAPE PLAYER EARPHONE OUTPUT IS SHAPED 
INTO A SQUARE WAVE BY SIGNAL CONDITIONER Z1-C, R7, R8& AND 
RELATED COMPONENTS... EXCLUSIVE -,.OR GATE Z7-A, R26, AND C6 
CONVERT THE SQUARE WAVE INTO A STRING OF NARROW PULSES. 

Z6 AND Z13 RECOVER THE DATA, Z8 RECOVERS THE TIMING IN- 
FORMATION CCLOCK). 


Z6 IS A "DEAD-ENDED" DIVIDER. IT BEHAVES AS A RETRIGGERABLE 
ONE-SHOT. WHEN THE 24g@ HZ SIGNAL IS RECEIVED, THE DIVIDER 
IS CONSTANTLY RESET CRETRIGGERED) BEFORE IT IS ALLOWED TO 
"DEAD-END" CTIME OUT). THIS. CAUSES Z13-5 CQ OUTPUT). TO 
REMAIN HIGH. WHEN THE 12f@ HZ SIGNAL IS RECEIVED, THE 
DIVIDER IS ALLOWED TO DEAD-END CTIME OUT). SINCE Z13-A 

IS CLOCKED BY THE SAME PULSE WHICH RESETS CTRIGGERS) THE 
DIVIDER AND SINCE THE OUTPUT FROM Z12-C IS LOW WHEN THE 
TRIGGER PULSE OCCURS, Z13-A WILL BE CLOCKED LOW AND WILL 
STAY LOW FOR THE DURATION OF THE 12@8@ HZ SIGNAL. Z13-A 
REMOVES THE DISSYMMETRY FROM THE RECOVERED DATA WAVEFORM. 


Z8-B BEHAVES AS A SIMPLE DIVIDE-BY-TWO WHEN THE 2499 HZ 
SIGNAL, 1S RECEIVED BECAUSE, HE .OUTRUT, FROM 21 2rC:.1S -HiGH:. 
WHEN 128@ HZ IS BEING RECEIVED, THE FALLING EDGE OF Z12-12 
CREATES A PULSE VIA C15 AND R25 WHICH RESETS Z8-A. THIS 
CAUSES Z8-A TO BEHAVE AS A DIVIDE-BY-ONE CNO DIVISION) 

SO THE OUTPUT OF Z8-A IS THE SAME FREQUENCY (24g HZ) 

WHEN EITHER THE 12@f HZ OR 248 HZ SIGNAL IS RECEIVED. 
Z8-B ASSURES THE SIGNAL FED TO THE PHASE DETECTOR (Z7-19) 
IS A SYMMETRICAL SQUARE WAVE. 


EXCLUSIVE-OR GATE Z7-C ACTS AS A PHASE DETECTOR FOR THE 
PHASE LOCKED LOOP CPLL) MADE UP OF VOLTAGE CONTROLLED 
OSCILLATOR CVCO) Z1-A, DIVIDERS Z5, Z9-A AND RELATED 
COMPONENTS. THE PLE FOLLOWS THE RECOVERED CLOCK CZ8-5) 
AND ACTS AS FREQUENCY MULTIPLIER TO PROVIDE THE 16x CLOCK 
REQUIRED BY THE UART RECEIVER. THE VCO NOMINAL FREQUENCY 
1S 38.4 KHZ. Z5° DIVIDES THE VCO OUTPUT BY SIXTEEN... Z4-K 8 
ACTS AS A MULTIPLEXER TO SELECT THE APPROPRIATE -PFREQUENCY 
TO DRIVE THE UART RECEIVER CLOCK DEPENDING ON THE DESTRED 
DATA RATE: 


308 BAUD SELECTS THE 4808 HZ POINT ON THE DIVIDER 
W Y 


60g " " 9696 " "W t " 
1299 " " "! 19290 " " " " " 
2499 m mn e 38486 ' OUTPUT FROM THE VCO 


THE UART RECEIVER ACCPTS DATA FROM EITHER THE RS-232 DATA 
TERMINAL OR THE CASSETTE DATA RECOVERY CIRCUIT DESCRIBED 
EARLIER. Z1f-A IS A 2 INPUT MULTIPLEXER USED TO SELECT 
DATA “TERMINAL: INPUT -“OR CASSETTE INPUT. THE DESIRED “INBUT 
[S: SELECTED BY FLIP-FLOP LATCH ZI1-B.- WHICH IS SET OR RESET 
BY AN OUTPUT INSTRUCTION FROM THE PROCESSOR. 


THE UART RECEIVER MAY BE CLOCKED BY THE SIGNAL DERIVED 
FROM THE VCO OR FROM A SIGNAL DERIVED FROM THE PROCESSOR 
2MibZ, OSCILLATOR. “THE «SELECTION 1S WIA Z1g-—B, 


ALTAIR CS-19f) BUS INTERFACE CIRCUIT: 


THE I/0 ADDRESS TO WHICH THE CI-812 WILL RESPOND IS CON- 
TROLLED BY JUMPERS BETWEEN Z14, Z21 AND THE INPUTS OF 

Z28. IF THE OUTPUT OF THE INVERTER IS JUMPERED TO Z2g, 

THE Cl=812 WILL REACT ONLY ITF. THAT ADDRESS BIT IS A "ZERO", 
LF: THES INPUT OF THE INVERTER: IS JUMPERED TO: 228, THE 

CI-812 WILL REACT ONLY TF THAT ADDRESS BIT IS A "ONE". 


DURING PROPERLY ADDRESSED OUTPUT INSTRUCTIONS FROM THE 
PROCESSOR, DATA WILL BE STROBED INTO EITHER THE UART 
TRANSMITTER: BUPFER (TDS) OR INTO THE CONTROL LATCHES 
€Z-11) DEPENDING ON THE LEVEL OF ADDRESS LINE Ag.. IF Ag 
IS A "ZERO™ THE DATA WILL*BE STROBED INTO .THE. CONTROL 
LATCHES CVIA Z16-6). IF Ag IS A "ONE", THE DATA WILL BE 
STROBED INTO THE UART TRANSMITTER BUFFER CVIA Z16-8). 


DURING PROPERLY ADDRESSED INPUT INSTRUCTIONS FROM THE 
PROCESSOR, EITHER THE UART STATUS OR THE RECEIVED DATA 
WILL BE ENABLED ONTO THE PROCESSOR INPUT DATA BUS. IF 

Af IS A "ZERO", THE UART STATUS WILL BE CONNECTED TO THE 
PROCESSOR <INPUT  DATAGBUS (VIA Z16-3).: “IT AGIs: A “ONE, 
THE RECEIVED DATA WILL BE CONNECTED TO THE PROCESSOR INPUT 
DATA BUS CVIA Z16-11). WHENEVER THE RECEIVED DATA IS READ 
BY THE PROCESSOR, THE DATA AVAILABLE STATUS WILL BE RESET 
BY 2 ped ds. 


= 9g8s 


Z23, 24, 25 ARE 3-STATE BUFFERS WHICH INTERFACE TO THE 
PROCESSOR INPUT AND OUTPUT DATA BUS. 


APPENDIX A 


LOADING DIP CDUAL IN-LINE PACKAGE) DEVICES 


MOST DIP DEVICES HAVE THEIR LEADS SPREAD SO THAT THEY CAN 
NOT. BE SDROPPED STRAIGHT INTO: THE BOARD. HOLD THES SLDE.Or 
THE CHIP FIRMLY AGAINST THE FLAT SURFACE WITH BOTH HANDS, 
ROTATE IT A SHORT DISTANCE TOWARD ITS PINS UNTIL IT IS 

TIN] Acai iso Eine Cale SOS LON) soli aWel se truoilbe: Uullon OO scan 

A RIGHT ANGLE TO THE ROW OF PINS. PLACE THE OTHER ROW 

OF PINS ON THE FLAT SURFACE AND REPEAT THE PROCESS AS ABOVE. 


7 
FLAT SURFACE drawing by 
VeetorGraphtes 


C1 OR TENT (he DEVECE PROPERLY. 21M LoS. INU LOCATED By 2 
SMALE EMBOSSED’ DOT ON THE TOP SURFACE. “OF, THE DEV LCE 
AT ONE CORNER. PINS ARE NUMBERED COUNTERCLOCKWISE 
PROMOIPIING Ti 

C2) 
INSERT nee TNS ONS ONES] DECOR LAE DEV LCE UNTO. Tales 
HOEES ON Tie PRUNES SCLRCUIT CARD. DOUNOT (PRESS. Tine 
PINS ALL THE WAY IN, BUT STOP WHEN THEY ARE JUST START- 
ING LOSEMERCE FROM. ThE OPPOSITE. sue JOr iieaicARDs. 


€3) EXERT A SIDEWAYS PRESSURE ON THE PINS AT THE OTHER 
SIDE OF THE DEVICE BY PRESSING AGAINST THEM WHERE THEY 
ARE STILL WIDE BELOW THE BEND. BRING THIS ROW OF PINS 
INTO ALIGNMENT WITH ITS HOLES IN THE PRINTED CIRCUIT 
CARD AND INSERT THEM AN EQUAL DISTANCE, UNTIL THEY 
BEGIN TO EMERGE. 


C4) PRESS’ THE DEVICE STRAIGHT DOWN UNTIL IT SEATS ON THE 
POINTS WHERE THE PINS WIDEN. 


€5) TURN THE CARD OVER AND SELECT TWO PINS AT OPPOSITE 
CORNERS OF THE DEVICE. USING A FINGERNAIL OR A PAIR 
OF LONG-NOSE PLIERS, PUSH THESE PINS OUTWARDS UNTIL 
THEY ARE BENT AT A 45 DEGREE ANGLE TO THE SURFACE OF 
THE CARDAs hiss WEE wSoSCURE ThE DEVICE UNT ME st Tis 
SOLDERED. 


a OL 


APPENDIX B: 
REMOTE CONTROL: 


MOST CASSETTE RECORDERS HAVE A REMOTE CONTROL INPUT WHICH 
SIMPLY URNS THE POWER TO, THE ASSET LE UNIT ON OR OFF. 
THIS INPUT CAN BE EASILY SWITCHED WITH A RELAY DRIVEN BY 
THE COMPUTER PROGRAM. THE CI-812 INCLUDES PROVISION FOR 
TWO DIP REED RELAYS CEXTRA COST OPTION) WHICH MAY BE 
CONTROLLED BY COMMANDS FROM THE PROCESSOR. SINCE THE 
CI-812 RECORD AND PLAYBACK CIRCUITS ARE COMPLETELY IND- 
EPENDENT OF ONE ANOTHER, IT IS POSSIBLE TO OPERATE TWO 
TAPE UNITS SIMULTANEOUSLY CONE RECORDING, THE OTHER 
READING) UNDER PROGRAM CONTROL. THIS PERMITS CROSS FILE 
OPERATIONS SUCH AS EDIT AND ASSEMBLY. 


IN MOST PORTABLE CASSETTE RECORDERS, ,THE’ REMOTE CONTROL 
JACK SWITCHES THE POWER TO THE ENTIRE CASSETTE RECORDER. 
THE RECORDER WIRING SHOULD BE ALTERED SO THAT ONLY THE 
POWER TO THE MOTOR 1S SWITCHED}. “MHBeELECTRONICS OF THE 
RECORDER SHOULD. REMAIN POWERED EVEN WHEN THE MOTOR IS 
TURNED OFF TO PREVENT THE POWER DOWN TRANSIENT FROM 
MAGNETIZING THE TAPE HEAD. A MAGNETIZED HEAD TENDS TO 
“ERASE THE HIGH, FREQUENCY CONTENT OF A PREVIOUSLY RECORDED 
TAPE BACH TIME THE TAPE IS PLAYED. 


MOST CASSETTE TAPE RECORDERS REQUIRE FROM ONE TO THREE 
SECONDS TO STABLIZE AFTER THE REMOTE CONTROL IS TURNED 

ON. CARE SHOULD BE TAKEN TO PREVENT THE 'TRASH' GENERATED 
DURING THIS STABILIZING PERIOD FROM CONFUSING THE COMPUTER 
OR ITS PROGRAM. THE FOLLOWING PROGRAMS SUGGEST HOW TO 
HANDLE THESE 'TRASH' INTERVALS. 


TO BE QUITE FRANK, REMOTE CONTROL IS OF VERY LIMITED 
VALUE WHEN USED WITH THE ORDINARY CASSETTE RECORDER. 
YOU. HAVE TO:PUSH ONE OR MORE BUTTONS MANUALLY BEFORE 
YOU CAN BEGIN TO USE THE REMOTE INPUT. ‘FURTHERMORE THE 
START UP TIME OF MOST CASSETTE RECORDERS IS SO LONG YOU 
WILL PROBABLY SPEND MORE TIME GENERATING AND BYPASSING 
INTERRECORD GAPS THAN WRITING AND READING DATA. 


CAREFULLY CONSIDER YOUR INTENDED USE OF THE REMOTE CONTROL 
FUNCTION. IT MAY NOT BE AS WORTHWILE AS IT FIRST APPEARS. 


WHEN CONTROLLING THE CASSETTE RECORDER REMOTELY, IT IS 
NECESSARY TO ALLOW SUFFICIENT TIME FOR THE RECORDER SPEED 
AND AMPLIFIERS TO STABILIZE BEFORE RECORDING OR READING 
DATA. THE FOLLOWING ROUTINES ILLUSTRATE SUGGESTED PRO- 
CEDURE. 


IN THESE ROUTINES OUTPUT PORT § BIT @ CONTROLS RELAY K1 
WHICH SHOULD BE USED TO CONTROL THE REMOTE INPUT OF THE 
CASSETTE PLAYER. PORT § BIT 1 CONTROLS RELAY K2 WHICH 

IN TURN SHOULD BE USED TO CONTROL THE CASSETTE RECORDER. 

IF ONLY ONE CASSETTE UNIT IS USED FOR BOTH RECORD AND 
PLAYBACK FUNCTIONS, THE ROUTINES SHOULD BE APPROPRIATELY 
MODIFIED. REFER TO THE SECTION ON SOFTWARE CONSIDERATIONS. 


:THIS PROGRAM STARTS THE RECORDER THEN WAITS 
:5 SECONDS TO ALLOW THE RECORDER TO STABILIZE 


MVI A,H'02' TURN ON THE RECORDER (PORT @ BIT 1) 
OUT g 
XRA A SET UP 5 SEC DELAY LOOP 
MOV B,A 
MVI C,H'A' ADJUST C REG TO VARY TIME 
WAIT DCR A THIS IS THE DELAY LOOP 
JINZ WAIT 
DCR B 
JINZ WAIT 
DCR Cc 
JNZ. WAIT 
CALL RECORD RECORD THE FILE 
:NOW TURN OFF THE RECORDER 
XRA A 
OUT g 
RET 


:THIS PROGRAM STARTS THE TAPE PLAYER THEN REQUIRES 
:THAT THE FILE BE PRECEDED BY 1.5 "TRASH FREE" SECONDS 


MVI A,H'01' TURN ON THE PLAYER (PORT §, BIT Q) 
ouUT g 
RST XRA A SET UP 1.5 SEC TIMEOUT 
MOV Bi A 
MOV c,h 
IN 1 RESET DATA READY 
DLY IN g TEST FOR "TRASH" 
ANI H'40! 
INZ RST RESTART TIMEOUT IF TRASH 
DCR eC 
INZ DLY 
DCR B 
INZ DLY 
CALL READ READ THE FILE 
:NOW TURN OFF THE PLAYER 
XRA A 
OUT g 
RET 


APPENDIX C: 
NEERTIFYING! THEM TAPE: 


FOR“BEST RESULTS“A~TAPEYCASSETTE SHOULD’ BE~ TESTED BEFORE 
USE TO DETERMINE IF IT CONTAINS FLAWS WHICH WILL CREATE 
ERRORS. COMPUTER GRADE TAPE IS SUBJECTED TO A SERIES OF 
TESTS WHICH 'CERTIFY' ITS FREEDOM FROM SUCH ERROR PRODUCING 
FLAWS. SINCE “CERTIFIED CASSETTES SELL FOR TWO. TO “FOUR 
TIMES THE PRICE OF HIGH QUALITY AUDIO CASSETTES, YOU WILL 
PROBABLY PREFER TO TEST THE QUALITY AUDIO CASSETTES YOUR- 
SEEPS RHE VEST (OSBEs DESCRIBED ITS NOT AS THOROUGH ASE 
COMPUTER GRADE CERTIFICATION PROCEDURE BUT IT IS MORE 

THAN ADEQUATE FOR THE HOBBYIST. 


THE PROCEDURE IS SIMPLY TO RECORD A CONTINUOUS SIGNAL ON 
TAPE THEN PLAY BACK AT REDUCED LEVEL AND LET THE CASSETTE 
INTERFACE WATCH FOR LOSS OF SIGNAL. IF THE TAPE PASSES 
THE TEST AT REDUCED PLAYBACK LEVEL IT IS ALMOST CERTAIN 
TO BE ADEQUATE UNDER NORMAL LEVEL CONDITIONS. 


PROCEDURE: 

1. RECORD A CONTINUOUS 249 HZ TONE AT NORMAL OPERATING 
LEVEL ON THE CASSETTE. THIS CAN BE DONE BY CONNECTING 
THE TAPE RECORDER 10 THE CI-8 H29CASSET TESINTERRACE? SINCE 
THE INTERFACE GENERATES A 24f8@ HZ SIGNAL WHEN IDLE. 


2. LOAD THE FOLLOWING PROGRAM INTO YOUR COMPUTER. 


ADDRESS’ DATA INSTRUCTION REMARKS 
PPoo 3E pl MVI A, §1 SELECT CASSETTE INPUT 
OP p2 D3 gp OUT @ 

C604 DB #1 IN 1 CLEAR UART RECEIVER 
6606 DB gf LP IN gQ TEST STATUS CDAV) 
6698 E6 4g ANI 4H 

POA CA G6 08 dZ2 = LP DO AGAIN IF OK 

OOPD AF XRA A TURN OFF CASSETTE 
POPE D3 gg OUT nag 

gpig HLT HALT THE PROCESSOR 


3. CONNECT THETCASSETTESREAVER TO THE cEARPLUGHINPUT 
OF THE -Cl=822: 


4. REDUCE THE PLAYBACK SIGNAL LEVEL: TO gHALF <ORy THE 
NORMAL LEVEL. 


5. START THE TAPE SANDSEET ahieRUN FOR MmWO TO ,GHREE SECONDS. 
6. NOW START THE COMPUTER EXECUTING THE ABOVE PROGRAM. 


AS LONG AS THERE ARE NO FLAWS IN THE TAPE THE PROGRAM WILL 
CONTINUE TO EXECUTE. 


CERTIFICATION PROCEDURE CONT'D. 


7. WHEN A FLAW 1S ENCOUNTERED. THE CASSETTE PLAYER WILL 
TURN OFF CASSUMING THE REMOTE CONTROL OPTION IS INSTALLED) 
AND THE PROCESSOR WILL ENTER A HALT STATE. 


EXPECT THE PROCESSOR TO HALT AT THE BEGINNING AND END 
OF TAPE. 


MANY TIMES ERRORS ARE CAUSED BY LINT FIBERS AND DUST 
WHICH CAN BE REMOVED WITH TWEEZERS OR AN AIR BLAST. 

IF THE ERROR IS CAUSED BY A PERMANENT FLAW IN THE TAPE 
THE LOCATION CAN BE NOTED AND AVOIDED. THE GOOD PORTIONS 
OF A TAPE WITH FLAWS CAN ALSO BE RESPOOLED INTO ANOTHER 
CASSETTE CASE. EMPTY CASSETTE CASES ARE AVAILABLE FROM 
RADIO SHACK AND OTHER SOURCES. 


WE HAVE HAD EXCELLENT RESULTS WITH MEMOREX MRX2 AND 
SCOTCH HE CASSETTE TAPE. C3@ AND C45 ARE PREFERRED 
LENGTHS. THERE MAY BE OTHER EQUALLY SUITABLE BRANDS. 
CRITICALLY EXAMINE THE PRESSURE PAD OF A PROSPECTIVE 
CASSETTE. AN OVERSIZED PAD SUCH AS IS USED ON THE 
MEMOREX MRX2 IS PREFERRED FOR UNIFORM TAPE-TO-HEAD 
CONTACT. THE PAD SHOULD ALSO BE FREE OF LUMPS AND LOOSE 
LINT PARTICLES. 


PLEASE NOTE 


This manual has been carefully checked for accuracy, but 

no warranty is made as to the correctness of this document 
or the suitability of this product for any particular 
purpose. No liability is assumed for any damages, con- 
sequential or otherwise, that result from the use or misuse 
of this product. 


WARRANTY 


KIT: Defective parts will be replaced free of charge tf 
returned to the factory within ten days of receipt of de- 
livery or upon written statement by purchaser that the unit 
was unassembled or untested for some longer period due to 
circumstances beyond his control. Completed units returned 
under similar circumstances will be repaired at a labor cost 
of $20.00/hour, with defective parts replaced free. 


THIS WARRANTY IS VOID IF THE KIT IS SOLDERED WITH CORROSIVE 
FLUX OR IF INTEGRATED CIRCUIT SOCKETS NOT SUPPLIED BY PERCOM 
ARE USED IN THE ASSEMBLY OF THIS KIT. 


ASSEMBLED: Assembled units are warranted to be free from 
defects for ninety days from the time of shipment. If they 
are found to be defective in this period they may be returned 
to the factory for repair or replacement free of charge 
including return Shipping. 


PerCom Data Co. ‘ 
4021 Windsor hei 
Garland, Texas 75042 
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CI-812 OUNE* a Lary 
. IN-812-91 

SUBJECT: MODIFYING THE PERCOM CI-812 FOR INVERTED AND RE- 
LOCATED STATUS BITS FOR COMPATIBILITY WITH MITS 
SOFTWARE. 


WE HAVE HAD A NUMBER OF REQUESTS FOR INFORMATION ON MODIFYING 
THE PERCOM CI-812 CASSETTE/TERMINAL INTERFACE FOR INVERTED AND 
RELOCATED STATUS BITS. 


RECEIVER DATA AVAILABLE CDAV) IS ON THE DATA BUS BIE 6.07) SN 

BOTH CASES THE ACTIVE STATE IS HIGH. « THis CONFIGURATION WAS 
CHOSEN TO MAKE THE PERCOM CI-812 COMPATIBLE, INSOFAR AS POS- 
SIBLE, WITH THE SOFTWARE AVAILABLE FROM PROCESSOR TECHNOLOGY 


AND IMS ASSOCIATES. 


ON THE OTHER HAND, THE I/O ROUTINES WITHIN MUCH OF THE MITS 
CALTAIR) SOFTWARE ASSUMES THAT THE STATUS BITS ARE INVERTED 
CACTIVE STATE IS LOW) AND THAT THE RECEIVED DATA AVATLABLE 
IS ON DATA BUS BIT g. 


THE FOLLOWING INSTRUCTIONS TELL HOW TO MODIFY THE PERCOM 
CI-812 FOR INVERTED STATUS AND TO RELOCATE THE DAV STATUS 
BIT TO DATA BUS BIT g. IF YOU WISH, PERCOM CAN PERFORM THIS 
MODIFICATION FOR You, 


MATERIAL REQUIRED: 


16 PIN IC SOCKET 

INTEGRATED CIRCUIT 74368 OR 8998 
12" OF #26-#39 INSULATED BUS WIRE 
MODEL AIRPLANE CEMENT OR EQUIV 


PROCEDURE: 


1. MOUNT THE 16 PIN IC SOCKET IN THE BREADBOARD AREA OF 
THE CI-812 ADJACENT TO THE VART C217). 

2. CUT THE CIRCUIT TRACE GOING TO Z17 PIN 22 ON THE SOLDER 
SIDE OF THE CIRCUIT CARD. MAKE THE CUT SMALL SO THE 
CIRCUIT MAY BE EASILY RESTORED IF DESIRED AT A LATTER 
Pe aME: < 

3. USE INSULATED BUS WIRE TO MAKE THE FOLLOWING CONNECTIONS 
ON THE BACKSIDE OF THE CIRCUIT CARD. STRIP 1/8" FROM 
THE END OF EACH WIRE AND FORM A CIRCULAR HOOK; MAKE THE 
CONNECTION AND SOLDER IN PLACE BEING CAREFUL NOT TO SHORT 
TO ADJACENT CURCUITRY. 


PAGE 2 °0F.2 


IN-812-$1 
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PROCEDURE CONTINUED: 


Co) CONNECT “ICX -CTHEONEW: TC) PIN 16: TO Z17 PIN 1 Ge bype) 
ae) u t Wa eTSteny sae. S. CeROUNDS 
C29 . : see Lae 

Ca ‘ 4 BOLO TM Tes, CRT gD 

Oe M i OTOH Cue Ce Tg 

Comat u OVD A Tes TENE 

Co m a a pee Lectin 


4%, RECHECK ALL CONNECTIONS. MAKE SURE THERE ARE NO SHORTS 
TO ADJACENT CIRCUITRY. 


5. FASTEN THE WIRES TO THE CIRCUIT CARD WITH MODEL AIRPLANE 
CEMENT OR SIMILAR NON-CONDUCTIVE ADHESIVE. 


Ga -PLUG: THE (NEW EC.-INTO)-THE: SOCKET . 


UART RECEIVER (Z17) 


BREAK THIS 
CONNECTION 


*ICX = 74368 (8998) 
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BUSINESS SOFTWARE FOR MICROCOMPUTERS 


IS HERE — AT LAST 


Osborne & Associates is publishing its business systems in book form. These 
systems represent five years of development and testing by O&A programmers, 
and the books include another year’s worth of extensive and detailed documenta- 
tion. 


What systems are we selling? 


. PAYROLL WITH COST ACCOUNTING — available now, on display at 
your local computer store. 

. ACCOUNTS PAYABLE AND ACCOUNTS RECEIVABLE — should be 
published by July 30. 

. GENERAL LEDGER — will follow A/P AND A/R, probably published in 
September. 


Each book sells for $15, and includes source listings in Wang BASIC, program 
and system documentation, and user’s manual. Each is a complete package by it- 
self, or all three may be implemented together to form a complete system with 
interdependent files. 


And if Wang BASIC won’t work, or you’re not into programming, or you’d rather 
not key in thousands of words of source code*, take a look at the list of consul- 
tants who have adopted O&A programs, converted them to run on many popular 
systems, and are waiting to hear from you. 


*Wang listings available from Osborne & Associates on cassette or hard disk. Contact O&A for infor- 
mation. 


GOOD NEWS FOR CONSULTANTS, COMPUTER STORES AND SYSTEMS 
HOUSES 


Osborne & Associates is converting its business systems from Wang BASIC — as it was originally 
published — to CP/M C-BASIC, which runs on most floppy disk-based microcomputer systems. The 
disks for each book sell for $250. Once you buy the floppy disk you can copy it, resell it, change it or 
use it. We place no restriction on the magnetic surface; we copyright only the printed word in our 
books. 


We will only sell the CP/M magnetic surface to consultants, computer stores and systems houses. 
Osborne & Associates prefers to write and sell books, not customize the programs or answer the end 
user’s questions. PAYROLL should be available on CP/M in July —call us for exact availability and 
more policy information. 


If you are an end user, write or call us. We will put you in touch with your closest dealer. 


BASIC Business Program Conversions 


Alpha-Micro system: 
Scott Brim, President 
COMPUTER SYSTEMS FOR BUSINESS, INC. 
3300 Sirius Avenue 
Las Vegas, NV 89102 


Digital Group system: 
John Musgrove 
MUSGROVE ENGINEERING 
9547 Kindletree Drive 
Houston, TX 77040 


Mits 4.1 BASIC: 
William K. Haines 
ANACOM GENERAL CORPORATION 
1160 East Ash Avenue 
Fullerton, CA 92631 


Microsoft disk BASIC; 


Dan Kindred 

GNAT COMPUTERS 
7895 Convoy Street 
San Diego, CA 92111 


Wang BASIC on floppy disk: 


Richard M. Armour 

ATLANTIC COMPUTING AND CONSULTING, 
INC, 

1104 Sparrow Road 

Chesapeake, VA 23325 


Vector Graphic, Polymorphic, 

Southwest, Cromemco and 

Noval systems: 
E, Allen Whedon, President 
COMPUTALL CORPORATION 
2740-K South Harbor Blvd. 
Santa Ana, CA 92704 


C-BASIC with CP/M disk, and 
Wang BASIC on cassette or 
hard disk: 
Mary Borchers 
OSBORNE & ASSOCIATES, INC. 
P.O. Box 2036 
Berkeley, CA 94702 


COOH OCOOHHOHSHHHHHOHOH OHHH HHH HHOHHHHHHOHHOHOHHHHHHHHSHHOHHOHHHHHSHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHHOTHHHHOHOHOOTOD 


on OSBORNE & ASSOCIATES, INC. P.O. Box 2036 DEPT.D4 Berkeley, California 94702 


(415) 548-2805 - TWX 910-366-7277 
9:00 a.m. - 5:00 p.m. Pacific Time 


STATE 


4001 8080 Programming for Logic Design $ 8.50 


SHIPPING CHARGES: 


ZIP PHONE 


Shipping for large orders to be arranged. 


co_ealaes ator nae Povonmne [S800 |_| 
22002 Payroll With Cost Accounting 


TOTAL 


Sales Tax 
(Calif. residents only) 


O All foreign orders, $3.00 per book, for air shipment 

O 4th class $0.35 per book (allow 3-4 weeks within USA, not applicable 
to discounted orders) 

O $0.75 per book, UPS (allow 10 days) in the U.S. 

O $1.50 per book, special rush shipment by air in the U.S. 


Please send information on: 


oO Becoming an O&A dealer 
0 School discounts 
O List of foreign distributors 


+ 6%2%, SF Bay Area residents only 

+ 6%, California residents outside SF Bay Area 

«Payment by check or money order 
must be enclosed for orders of 
10 books or less. 


*These books are scheduled to be published during 1978 
Please notify me when they are available: 


Shipping Charges 


O 23002 Accounts Payable and Accounts Receivable 


TOTAL AMOUNT ENCLOSED ‘ 
O 24002 General Ledger FQ 
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Rod Hallen 

Road Runner Ranch 
Box 73 

Tombstone AZ 85638 


Kansas City Standard— 
At 1200 Baud 


Although he finds some deficiencies in the Cl-812 software and manual, the author is 
generally satistfied with Percom’s I/O cassette board. 


The Percom Cl-812 cassette and RS-232 interface board. Strap- 
ping for the RS-232 data rate is in the center; straps to select the 
port address are in the lower center (A1 to A7); and the connectors 
for the recorder and the RS-232 device are at the top. The vacant 
area on the right can be used for modifications or additional 


features. 


hen | purchased the Per- 

com Cl-812 cassette and 
RS-232 interface board, it was 
my intention to write a short 
review of my initial experiences 
with it. However, in order to fit 
the board to my requirements, | 
first had to write some soft- 


ware. Some of the difficulties | 


faced and some of the solu- 
tions that | came up with 
should be of interest to anyone 
contemplating a cassette read- 
write interface. 

| wanted to be able to read 
and write Kansas City Standard 
tapes at 300 and 1200 baud or 
perhaps faster. The Percom 
Cl-812 ad struck my eye and | 
ordered the assembled board 
with remote control and test 
cassette (Table 1). My order ar- 
rived promptly; along with the 
board came a 40-page manual 


48 


and a signal-level kit. 


Hardware 


The Cl-812 is well designed 
and manufactured. | have had 
absolutely no problems with it 
and no component failures so 
far. It is made for the 8080 S-100 
bus computer. 

Although | purchased the as- 
sembled version, the assembly 
instructions were included, and 
| doubt anyone would have any 
difficulty putting it together. IC 
sockets are not provided or 
recommended by Percom un- 
less purchased from them. The 
only construction required on 
the assembled board is the in- 
stallation of the signal-level kit 
(a resistor and an LED) and the 
control and audio cables (not 
supplied) that go to the cas- 
sette recorder. 


In addition to the cassette 
1/0 that reads and writes tapes 
at 300, 600, 1200 or 2400 baud, 
an RS-232 compatible interface 
for a video terminal is provided 
(see “Who's Afraid of RS-232?” 
by Greg Pickles, Kilobaud, May 
1977, p. 50). A simple adapter 
allows this to drive a 20: mil 
Teletype loop, also. The data 
rate of this interface can be 
strapped to 110, 300, 600, 1200, 
2400, 4800, or 9600 baud. Al- 
though | haven’t put the RS-232 
interface to use yet, it is des- 
tined to bring my Selectric I/O 
to life. 

Here are some of the fea- 
tures of the board that | particu- 
larly like: 


1. Provision is made for an 
external monitor speaker to be 
connected to the board. It is 
nice to be able to hear what is 
going on when looking for trou- 
ble or trying to locate the begin- 
ning of a desired data file on 
the tape. 

2. The signal-level kit is a joy! 
Start the tape, increase the 
volume control until the LED 
flickers, and you’ve set the 
playback level correctly. 

3. The cassette record data 
rate can be set by an external 
switch, which | found most con- 
venient. 

4. A large area of the board is 
left over and can be used for 
modifications or additional 
ports as the need arises. 


Factory wired, the Cl-812 
utilizes ports 0 and 1, but can 
be restrapped to use any two 
adjacent ports within the 


8080's 256 possibilities. 

| bought the remote control 
but found it to be of limited use. 
It will turn one or two recorders 
on or off under software con- 
trol; however, this causes loss 
of manual control of the record- 
er unless | remove the remote 
control plug, and then I’m likely 
to forget to plug it back in 
again. Timing loops are re- 
quired to allow the tape to get 
up to speed before reading or 
writing can take place. The 
manual quite frankly acknowl- 
edges the limitations in normal 
use. 

Modification information is 
provided in case you want to in- 
terface a parallel keyboard, 110 
baud Teletype or 134 baud 
Selectric. 

My testing has shown that 
the average audio cassette is 
reliable at 300, 600 and 1200 
baud, but that it takes a high- 
quality audio or digital tape to 
handle 2400 baud. A 300 baud 
tape can be loaded into mem- 
ory and then dumped at 1200 
baud to make for faster loading 
in the future. Keeping the orig- 
inal tape as insurance against 
accidental erasure or damage 
to the duplicate is a good idea. 


The Manual and Test Cassette 


The manual has sections on 
assembly, parts, schematics, 
modifications, theory and oper- 
ation. It was written for the 
computer with front-panel 
switches and no resident oper- 
ating system. The software pro- 
vided consists of some test pat- 
terns at 300 and 1200 baud, a 


checksum loader, and a com- 
plete micro operating system. 
If you have an operating system 
in PROM, you'd do just as well 
to pass up the test cassette. 
The operating system has 
following features: examine 
memory, change memory, load 
from tape, verify tape, dump 
tape, and execute program. 
Here is how it works: Enter the 
bootstrap loader via the front- 
panel switches; this loads the 
checksum loader from the tape, 
and this, in turn, loads the oper- 
ating system. The routines (Pro- 
grams A, Band C) included with 
this article can be entered from 
your keyboard if your computer 
already has an operating 
system. 


Difficulties 


| expected to read the man- 
ual once or twice, plug in the 
board, enter a little software 
and start reading and writing 
tapes. It didn’t quite work out 
that way! As |l’ve mentioned, 
the software in the manual and 
on the test cassette does not 
take into account the computer 
that already has an operating 
system. In addition, it is de- 
A 3d to be located at C000 to 
C1FF, which is where my mon- 
itor PROM is sitting. So | decid- 
ed to write my own. 

For those who use the soft- 
ware provided with the Cl-812, 
here is one fault that needs cor- 
rection: There are two different 
ways to set the output-data rate 
for the cassette interface. It 
can be the same rate as that 
selected by an option strap for 
the RS-232 interface, or it can 
be selected separately with an 
external switch. Which of these 
two means is actually used is 
controlled by software. 

If the RS-232 device is a video 
terminal, it would normally be 
set too fast to clock the cas- 
sette I/O; having a switch- 


Cl-812 kit 

Cl-812 assembled 
IC socket kit 
Remote-control kit 
Test cassette 


Address 


cope 
C9P3 
C9A5 
C997 
C989 
C99B 
c9ogD 
c91p 
C912 
C914 
C916 
C918 
c91B 
Cc9gI1C 
C91E 
C929 
C922 
c925 
C926 
C928 
C92A 
C92C 
C92F 
C939 
C932 
C934 
C937 
C938 


Assembly 
Language 


LX! 96 Op 
IN 1 


MVI A 3 
OUT # 

IN @ 

AN! 89% 
Jz C969 
MVI A CB 
OUT 1 

IN @ 

ANI 89 
JZ C914 
MOV AH 
OUT 1 
IN @ 
AN! 89 
Jz C9 1E 
MOV AL 
OUT 1 

IN @ 

AN! 89 
JZ C928 
MOV AM 
OUT 1 
CPI DD 
JZ COPS 
INX H 
JMP C928 


Remarks 


Start dump address 
Clear UART 


If 


Is 
lf 


Select cassette mode 
& set data rate 
UART ready ? 


not loop 
Output "cB" 
(Block start) 
UART ready? 


not loop 

Output high order 
address 

UART ready? 


not loop 

Output low order 
address 

UART ready? 


not loop 

Output data byte 
pointed by H&L 

it "DD"? (Block end) 
so exit 


Increment address 
Get another byte 


Program A. A memory-to-cassette tape dump routine. Addresses C901 and C902 will determine the 
location where the dump starts. If you want to start dumping at address 1A09 (hex), then enter line 
C900 as 21 09 1A (low-order address first). First the characters CB are placed on the tape; the start 
dump address is output; and then the data contained in memory is dumped until the characters DD 
(end block indicator) are output, at which time the routine stops and an exit to the resident 
operating system is made. DD should be placed in memory at the end of any program or block of 


data that you intend to tape. 


selectable cassette data rate is 
more convenient, anyway. This 
point is well explained in the 
manual, but the software still 
uses the RS-232 rate for the 
cassette I/O. Once you figure 
out the problem, this is easily 
fixed. 

Lines C905 and C907 in Pro- 
gram A select the cassette 
mode and the data rate that is 
set by the cassette data-rate 
switch. If | output 02 instead of 
03, then the cassette data rate 
is the same as that strapped for 
the RS-232 interface. 


Software 


Fortunately, enough infor- 
mation is given inthe manual to 
enable you to write your own 
dump and load tape routines, 


$99.95 
129.95 
14.95 
14.95 
4.95 


Percom Data Company 


PO Box 40598 
Garland TX 75042 


Table. 1, 


OUTPUT S 
ADDRESS 


OUTPUT DD 
EXIT TO 
OPERATING SYSTEM 


INCREMENT 
ADDRESS 


Fig. 1. Flowchart of the tape dump routine. Each symbol in the 
Chart represents a block of assembly-language code. Compare the 
flowchart with the remarks in Program A to get a clearer picture. 
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DATA FILE 


(DLE TONE cB 0000 | XXXXXXXXXXXXXXAXXAXXXXXXXX | _ OD IOLE TONE 


START 


PROGRAM 
BLOCK START 
INDICATOR 


ADDRESS 


PROGRAM DATA END 
BLO 


CK 
INDICATOR 


Fig. 2. A representation of how the start block indicator, program 
start address, program data and end block indicator appear on the 
tape. Before CB and after DD, the interface places a 2400 Hz idle 
tone on the tape. Ten to fifteen seconds of idle tone between pro- 
grams on the tape makes it easier to separate them by ear with the 


monitor speaker. 


as | did. Fig. 1 is the flowchart 
and Program A is the listing for 
my tape dump routine. The re- 
marks column of the listing 
should be self-explanatory; the 
following information should 
also help. 

These routines can be relo- 


cated, starting on any page 
boundary of memory, by replac- 
ing C9 each time it appears 
with the desired page number. 
For instance, to load these rou- 
tines starting at 4000, replace 
C9 with 40. 


Line C900 tells the routine | 


where to find the first byte of 
the program that you wish to re- 
cord on tape. Lines C905 and 
C907 select the cassette mode 
and set the data rate deter- 
mined by the cassette data-rate 
switch. When the UART is 
ready, lines C910 and C912 re- 
cord the hex characters CB on 
the tape. | call this my “start 
block indicator.” 

Next, C914 to C926 record 
the beginning address (in this 
case 0000) on the tape. C928 to 


C938 output the desired pro- 
gram data. 

Each of my programs in 
memory ends with the hex char- 


acters DD. | call this my ‘end 


block indicator.’’ When line 
C932 loads DD on the tape, the 
dump routine exits to my oper- 
ating system, which gives con- 
trol back to the keyboard. The 
data file on tape looks like Fig. 
2. | chose CB and DD as my 
start block indicator and end 
block indicator, respectively, 
because they are not 8080- 
implemented operation codes 
and would not appear in the 
body of an assembly-language 
program. 

Fig. 3 is the flowchart and 
Program B is the listing for my 
tape-load routine. C940 and 
C942 select the cassette mode 
and set the cassette data rate. 
(In this case, the rate is clocked 
by the data on the tape.) C94D, 
C94F and C951 keep looping 
until a CB is located; C95B and 
C95D load the high-order ad- 
dress byte into the H register, 
and C965 and C967 load the 
low-order address into the L 
register. 

C96F to C978 enter the taped 


file into the memory pointed to 
by the H and L registers until 
DD is encountered. When this 
happens C974 exits to my oper- 
ating system, You can write the 
exit in Program A and this pr>- 
gram to any location that s, 
your purpose, ig 
Fig. 4 is the flowchart of Pro- 
gram C, a tape-load routine in- 
tended to load tapes that do 
not contain CB or a load ad- 
dress. It normally starts with 
the first nonzero character but 
can be modified as indicated in 
the program caption. After be- 
ing loaded with this program, a 
file can be dumped with Pro- 
gram A and then loaded with 
Program B from then on. 


Implementation 


In order to dump a program, 
the desired data rate is switch 
selected, the starting address 
of the program to be dumped is 
entered at C901 and C902, and 
the recorder started. After it 
has run for a few seconds, the 
command Execute (or run) C900 
will record the program on tape. 
When the exit to the operating 
system is made (mine puts the 
cursor back on the video scr ~4 


Address 


Assembly Remarks 


Language 


Coup 
C942 
Cobk 
C946 
C9K8 
COKA 
C94D 
COLF 
C951 
C954 
C956 
C958 
C95B 
C95D 
C9OSE 
C969 
C962 
C965 
C967 
C968 
C96A 
C96C 
C96F 
c971 
C972 
C974 cp 
C977 
C978 c9 


MVI A 1 
OUT @ 
IN 1 


Select cassette mode 

& set data rate 
Clear UART 

UART ready? 


MOVE TO H 
REGISTER 


If not loop 
INput byte 
Is it CB? (start block) 
If not loop 
UART ready? 


If not loop 
Input high order address 
Move to H register 

UART ready? 


If not loop 
Input low order address 
Move to L register 

UART ready? 


INPUT NEXT 
DATA BYTE 


(Ff not loop 

Input data byte 

Move to memory 

Is it DD? (end block) 
If so exit 

Increment address 

Get another byte 


MOVE TO LOCATION 
POINTED BY H &L 


JMP C968 


Program B. A tape-to-memory loading routine. This routine will read the tape until it finds the char- 
acters CB (start block indicator); it will place the next two bytes into the H and L registers; t/ 
load data starting at the address pointed to by H and L. It will continue to load until it reads .. 
characters DD (end block indicator), at which time it stops reading and exits to the resident operat- 
ing system. 


EXIT TO 
OPERATING SYSTEM 


Fig. 3. Flowchart of the tape 
load routine listed in Program 
B. 
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Address 


C989 
C983 
C985 
C987 
c989 
C98B 
C98D 
c99p 
C992 
cg9k 
C997 
c998 
C99A 
c99C 
C9O9F 
C9AD 
C9A2 
C9A3 


98 C9 


Assembly 
Language 


LX! H #999 
MVI A pl 
OUT 9 
IN 1 
IN 9 
ANI 4 

If 


Remarks 


Start load address 


Select cassette mode 
& set data rate 


Clear UART 


UART ready? 


not loop 


Input byte 


Is 
If 


it pp? 


so loop 


Move to memory 


If 


UART ready? 


not loop 


Increment address 
Input data byte 
Move to memory 


JMP C998 


Get another byte 


Program C. A cassette-to-memory loader intended to load tapes that do not contain CB (start block 
indicator) or load address. This routine will read the tape until it finds the first nonzero byte and 
then start loading at the address indicated in line C980. If you have a listing of the program and 
know the first byte to be loaded, enter that byte at C993 and change C994 to C2 (JNZ). Now the 
routine will read until it finds the indicated byte, and then start loading. 


as an indicator), stop the tape. 

When a tape is loaded with 
Program C, an automatic exit 
will not be made at the end of a 
file, and it is necessary to mon- 
itor the tape and push the reset 


button when the file has been . 


loaded. Don’t forget to write 
down the tape counter reading 
on the cassette recorder so you 
can find any particular file 
easily. 

To load from tape to memory, 
set the data-rate switch to the 
rate that was used in recording, 
find the program on the tape if 
there is more than one, start the 


tape five to ten seconds before 
the beginning of the file, and 
command Execute C940. The 
routine.will load all data on the 
tape between CB and DD into 
the ‘memory locations from 
which it originally came. 
‘Instead of using CB as a start 
block indicator for all files ona 
single tape, each file could 
have a distinctive start block in- 
dicator that would allow the 
load routine to find the desired 
file by itself. However, this is 
slow; it is much easier and 
faster to move the tape to the 
beginning of the file before ex- 


ecuting the load routine. 


Conclusion 


Not too much has been said 
in this article about the RS-232 
interface; not too much is’said, 
about it in the manual either. 
With a borrowed modem, | de- 
termined that it works properly 
and that | will have to develop 
some software in order to use it 
with my Selectric. | plan to pass 
along this information in a sub- 
sequent article. 

Despite what | feel are short- 
comings in the manual and 
software provided, | still think 


SELECT CASSETTE 
MODE & SET 
DATA RATE 


INPUT NEXT 
DATA BYTE 


Fig. 4. Flowchart of Program C. 
Since the data file does not 
contain an end block indicator, 
no exit is provided for. The pro- 
gram is run until you hear the 
end of the file in the monitor 
speaker; then the computer is 
reset to end the program execu- 
tion. 


that the Cl-812 is a good buy. It 
has been dependable, and, with 
the routines just discussed, it 
has given me what | was look- 
ing for when | first went shop- 
ping for a cassette interface 
board. @ 


KIM-1™ ACCESSORIES FROM MTU 


VISIBLE MEMORY 
Graphic Display K-1008 

© 320 wide 200 high bit mapped graphics 

@8K byte onboard refresh memory 

@ Use as display, memory expansion, or both! 

® Graphics and text display software available 

® Direct KIM interface, no external logic needed 

® KIM memory expansion signals provided 

@Can use with other 6502/6800 systems @ 
1,0MHz 

@No wait states, no snow, and no processor 
overhead to refresh display 

@75 ohm standard video 1.2V P-P (non-interlace) 

@Low power: +8 @ .25A, +16 @ .25A un- 
regulated 

@Assembled & tested $289.00, bare board 
$40.00 

@Graphics subroutine pack & demo program 
$20.00 


CARD FILE WITH 
MOTHERBOARD K-1005 
@ Expansion boards fit under the KIM 
@KIM and 4 expansion boards require no more 
table space than the KIM alone 
@ Only the KIM is exposed 
@ All expansion boards are protected 
@ KIM and expansion boards rigidly supported 
@ Unbuffered KIM bus is well shielded 
@5 slots and backplane are preassembled 
@KIM application connector also prewired 
@ Power input via 5 point terminal strip 
@Chromated aluminum & glass epoxy con- 
struction 
® Assembled and tested $68.00 


Micro Technology Unlimited 


POWER SUPPLY 
K-1000 
® Meets KIM specifications 
@ Extra power for accessories 
® Black bakelite enclosed 
@5 point terminal strip 
@ Fully protected 
® Guaranteed ratings 
110-125 VAC line voltage 
+5 volts—1,.2 amps 
+12 volts—100MA 
+8 volts—750MA unreg. 
+16 volts—250MA unreg. 
® Assembled, tested $30,00 


P.O. Box 4596 
29 Mead Street 


8 BIT AUDIO SYSTEM 
K-1002 
@ D/A converter, 8 bits 
@3.5 kHz LP filter, 6 pole 
@ Audio power amplifier, 1\OOMW 
® Connects to 8 bit port 
@ Fantastic music software (KIM) 
4 Voice harmony 
Fourier derived waveforms 
Different wave per voice 
Music compiler & interpreter 
@ Speech synthesis possible 
@ Assembled & tested $35.00 
® Software pack/cassette $13.00 


Manchester NH 
03108 = jyaq 
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TARBELL SETS STANDARDS 
For Hobbyists and Systems Developers 


Sales to thousands of hobbyists over the past two years have proven the Tarbell Cassette 
Interface to be a microcomputer industry standard. Tarbell Electronics continues research and 
development to produce new and efficient components to fill hobbyists’ changing needs. 


TARRIRA 
WTR 


CARORTTE 
iy 


TARBELL FLOPPY DISC 
INTERFACE 


e Plugs directly into your IMSAI or 
ALTAIR* and handles up to 4 
standard single drives in daisy- 
chain. 

Operates at standard 250K bits 
per second on normal disc format 
capacity of 256K bytes. 

Works with modified CP/M* 
Operating System and BASIC-E 
Compiler. 

Hardware includes 4 extra IC 
slots, built-in phantom bootstrap 
and on-board crystal clock. Uses 
WD 1771 LSI Chip. 

Full 6-month warranty and exten- 
sive documentation. 

PRICE: 
Kit $190 


and manuals: 


TARBELL 
PROTOTYPE, 
BOARD 


Model 1010 


CP/M with BASIC-E 


TARBELL 
CASSETTE INTERFACE 


Plugs directly into your IMSAI or ALTAIR * 

Fastest transfer rate: 187 (standard) to 540 bytes/second 
Extremely Reliable—Phase encoded (self-clocking) 

4 Extra Status Lines, 4 Extra Control Lines 

37-page manual included 

Device Code Selectable by DIP-switch 

Capable of Generating Kansas City tapes also 

No modification required on audio cassette recorder 
Complete kit $120, Assembled $175, Manual $4 

Full 6 month warranty on kit and assembled units 


Compatible Disc Drives 


$100 Ask about our disc drives priced as low as $525. 


® Gold plated edge pins 

© Takes 33 14-pin ICs or 

® Mix 40-pin, 18-pin, 16-pin and 
14-pin ICs 

| © Location for 5 volt regulator 

@ Suitable for solder and wire wrap 

e ALTAIR/IMSAI compatible 
Price: $28.00 


For fast, off the shelf delivery, all Tarbell Bleerenics products may be purchased from computer store dealers 
across the country. Or write Tarbell Electronics direct for complete information. 


“ALTAIR is a trademark/tradename of MITS, Inc. 
CP/M is a trademark/tradename of Digital Research 


20620 South Leapwood Avenue, Suite P 
Carson, California 90746 


1@ 


(213) 538-4251 


T11 


are being used with another 
BASIC language, such as Mi- 
crosoft, etc., further modifica- 
tions in addition to those al- 
ready mentioned will be neces- 
‘sary. As an aid to those inter- 
ested in such a conversion, | 
have listed the blocks of the 
‘program in Table’1; in addition, 
‘a list of the files used by the en- 
'tire system may be found in Ta- 
‘ble 2. Further information on 
ithe general operation of the 
system may be found in Table 
uch 

| Unfortunately, because of 
‘the size of the three programs, 
translating them for another 
iBASIC may. be a tough job. If 
‘you do not own CBASIC, but 
ihave the facilities to support it 


(CP/M, memory, etc.), consider 
purchasing it or CBASIC-2 as a 
second BASIC language. The 
cost is approximately $100, and 
CBASIC has many advantages 
over other BASICs. CBASIC is 
available for either Digital Re- 
search, Inc., or Software Sys- 
tems, Inc. CBASIC-2 is avail- 
able from Graham-Dorian Soft- 
ware Systems and probably 
Software Systems as well. 
Although the modifications | 
have described are not difficult, 
the necessity of typing over 
1000 lines of BASIC can stifle 
anyone’s enthusiasm. As an al- 
ternative, | am willing to ship a 
diskette with all the programs 
for a nominal fee of $25. This 
covers the cost of a quality disk 


and first-class postage. (Please 
do not send diskettes, as these 
tend to clog the mailbox and 
arouse the suspicions of the 
neighbors.) The programs will 
be supplied in both ASCII text 
(source) and compiled form (ob- 
ject) on a CP/M-formatted disk. 


Conclusion 


Proper use of this three-part 
system can virtually eliminate 
the necessity of keeping paper 
files, except perhaps as a back- 
up. With reports A, B and D 
close at hand, April should bea 
much more pleasant month. 
Balancing the budget will also 
be easier with the help of report 
C. And don’t forget the multi- 
tude of smaller reports the ac- 


Digital Research, Inc. 
Box 579 
Garden Grove CA 93950 


Software Systems, Inc. 
PO Box 145 


Sierra Madre CA 91024 


Graham-Dorian 
Software Systems 
211 N. Broadway 
Wichita KS 67202 


counts-payable and accounts- 
receivable programs provide. 
With all that help you just can’t 
lose, so let me hear from you 
soon, and get started comput- 
erizing your finances. @ 


JOSI Ue BE OSI 
“FOR 


OHIO SCIENTIFIC 


re 25 PROGRAMS 
ALL ORIGINAL ALL IN BASIC 
ALLARUN IN 4K — ALL ON TAPE 
_.. ALL WELL DOCUMENTED 
ALL AVAILABLE FOR C1, C2, AND 
SUPERBOARD 


Our 50¢ catalog includes a free game listing, pro- 
gramming hints, POKE locations, and other stuff OSI 
forgot to mention. 


***e SPECIALS *** 
CHESS FOR OSI $19.95 


(not in basic, specify system). 


NEW GRAPHICS BOMBER $4.95... 


-o AARDVARK 
TECHNICAL: 
SERVICES . 


1690 BOLTON, WALLED LAKE 
MI 48088 313-624-6316 


@ ATTENTION :-@§ 


APPLE II O WNERS 
Southeastern Software NE WSzE Tz. ER 


$10.00 for 10 issues per year Back 
issues available at $1.00 each.” * 


Send $5.95 plus 50¢ p&h for 
3 program demo tape. (Inte- 
ger or Applesoft II) and garhi- 
ple NEWSLETTER. "3 ve 


Ask your local dealer for r MAG Fil FILES 
for the Disk Il and the NEWSLETT TFER 


SOUTHEASTERN SOFTIMARE F 
7270 Culpepper Drive, ;-ss2 
New Orleans, LA 70126 


DIGITAL 
PLOTTER 


FEATURING THE IEEE 488 BUSS 

THE RS 232 SERIAL DATA INPUT 
INTERFACE OPTIONS 

OR DIRECT FROM ANY TTL PORT 


BASIC AND MACHINE LISTING 
bi) SOFTWARE | FURNISHED 

H KIT 1S $ 195 
” ASSEMBLER TESTED $ 249, 


“WRITE FOR DETAILS TO. 


~X2 


Xx Ys EN TERPRISES*: P.O, Ses 79 


€ 


ES oae ee oe 3 
. featured text Bieceacor «for the Northstar Disc 
™ System! ! “TF: 

. configtiration and ‘any -terminak, (Note: Uses 
& margins, page and chapter headings, page num- 
“ang mUch much more! “TFS” is of great use by 
ri “ anyoné-that wants perfect text and typing with 


4g Manual complete with examples, plus a handy 
7 quick reference guide to the “TFS” commands. 


ry 


HUNTSVILLE, ALA. 35804 


TTENTION 
NORTH STAR lia 


Text formatting. system: at fast a: ‘powerful, full- 
runs with virtually any system 
"RAM from:0 to 200GH). Justifies left and right 


» bering, muHi-copy,.move text, search text, sub- 
stitute,merge files, ‘and al pend f esifrom disc, 


*'the minimum effort! Includes a 35-page user’s 


$= =) =)>)>)$75.00 
re) NY PASCAL: The Chung/Yuen Tiny Pascal includes ob- 
af iget and source! Needs only 24K to runt++seeeees 
: “This is a great package!"” = = = > > $40.00 
@ ARIAN: 8080/Z:80 Operating System, Assembler Text 
. Editor Debugger, Dynamic File Capabilities Save & Load 
* Source/OBJ Files to Disk Resident and Custom Com 
mands Truly a powertul, yet easy to use Operating System 
= = =>» $5000 
Plus much, much more, write for catalog. 


* (Ilinois residents add 5% sales tax) 
217-344-7596 me 


sopegvorr® 


S61 
P.O. Box 1628, Champaign, |L 61820 


i“ Reader Service—see page 179 


goo 8643 Navajo Road - K8 


wy 
ah, Lien 


. that helps convert programs from magazines 
and other computers to RUN on yours, Written by 
the author of the widely acclaimed TRS-80 Users/ 
Learners Manual, it explains in detail over 250 BASIC 
words, statements and symbols used in over 50 micros, 
minis and mainframes. Already in its second big printing. 
360 pages. 


At your dealer, or send $14.95 + $1.35 P & H 
(CA add 6%) to: 


_‘CompuSoft™ Publishing 


ee 


San Diego, CA 92119 


GIVE YOUR TRS-80 WHAT IT DESERVES 


All tapes $10.00 each, on cassette. 


plus $1.00 postage & handling. 
Choose Level I or Il. 


A television station in Florida chose our Bioforecast program (catalog # 
CS-1) to use in a special news broadcast during the November 1978 state- 
wide political elections. Many think ours is the best biorhythm program ever 
written. And it loads and executes in less than 4K! 

One customer is using our Orbit programs (catalog # CS-2) to help him in 
the weather satellite work he does for the Air Force. 

Recreation centers, schools, businesses, doctors, and housewives are 
using our Lend Out program, Lend Out (catalog # CS-7) keeps track of things 
loaned out to people. Its high utility, together with its many features and 
ease of use, have made it a best seller. 

And speaking of best sellers . 

Our Turkey Buzzard game (catalog # GT-4) has made an even bigger 
splash than we expected. It is a game that has everything: a detailed 
scenario, character animation, and a general arcade style. It's chocked full 
of dangers and comic pitfalls. No wonder there are those who say it may be 
the most successful work ever to combine a continually changing plot with 
all TRS-80 graphics capabilities, Already it is becoming a classic among 
classics, 

All of the above programs will execute in less than 4K RAM! You can't get 
those programs from any other company, We invented them and only we. 
own the rights to them, Sure you can buy one of those cheap “software 
library” deals, but most of the programs they feature can be found in books, 
Books you can check out from your public library for nothing, 

So for something truly different for your computer, look to the creative 
software company. iris te 


Send SASE to receive the product list faster. 


Compulrex 086 


aaa PO Box 536 Inman SC 29349 sum. 
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Percom Cl-812 Mod 


This modification helps solve a problem that was raised in an earlier article. 


Charles W. Blevins 
RR&, #4 Prairie St., Box 126 
Auburn IL 62615 


he article by Rod Hallen in 

Kilobaud, August 1978 
(“Kansas City Standard,” p. 48), 
pointed out a problem you can 
encounter when using both the 
RS-232 interface and the cas- 
sette interface on Percom’s 
Cl-812 board: namely that it is 
inconvenient to require the ter- 
minal and the cassette to op- 


non profit newsletter 


TRS-80 COMPUTING 


erate at the same data rate. 
Fortunately, separating the 
cassette and terminal inter- 
faces is relatively simple. First, 
the RS-232 output is inhibited 
‘during a cassette write. Sec- 
ond, the UART transmitter 
clock frequency is set for the 
RS-232 rate during cassette 
read as well as terminal opera- 
tions. 

The RS-232 port is disabled 
by adding two NPN transistors 
(see Fig. 1). The bit (bit 1 of port 
0) that turns on the write relay, 
K2, holds Qs off during 


UART 

o XMT 
DATA 

ZI7-25 


°ZI|-6 


Q4 
2N3904 


sal COMPUTER 


cassette write. Thus, Qg is kept 
turned off and there is no 
RS-232 output. The second fix 
is that the transmit clock input 
for the UART is not routed 
through Z10(C) (see Fig. 2). In- 
stead, another 74LS157 IC is 
added. The new 2to 1 multiplex- 
er is controlled by bit 1 of port 0. 
The terminal baud rate is fed to 
the UART transmit clock except 
during cassette write. With 
these fixes the UART receive 
clock input and data input are 
controlled by bit O of port 0, 
while the UART transmit clock 
input is controlled by bit 1 of 
port 0. 

The effect of these changes 
is that the RS-232 port baud 


rate is independent of the 
cassette port. The cassette 
rate is selected by pins 8 and 10 
on the TSA connector. The soft- 
ware requirements are that port 
0 is set to 00 for terminal I/O, 01 
for cassette read and 02 for 
cassette write. If port Ois set to 
03, then the cassette read/write 
occurs at the cassette baud 
rate. 

In summary, cassette opera- 
tions are carried out at the data 
rate selected by connector 
TSA, and terminal operations 
occur at the strapped terminal 
rate. Another advantage is that 
binary data tapes may be writ- 
ten without strange characters 
appearing on the terminal. @ 


UART 
°XMT CLK 
ZI7-40 


© ZII-5 


Fig. 2. 


$184.00 


w/cruise 


$149.00 


12 Issues For $15.00 


(US) 


and now 


PEOPLE’S SOFTWARE 


at popular prices 


@ $7.50 per tape plus ae postage & handling (CA 
residents add 45¢ ta 
@Tape 1: 42 Level Il or 24 Level | (indicate which 
ou want) business, home, educational 
ape 2: 7| programs from ““Sommon Basic Prob- 
Vem by Osborne Associates 
@ Write for free TRS-80 bulletin 


== —SCC OMPUTER 
C J = iwrormation 
C104 


EXCHANGE 
Box 158 San Luis Rey, CA 92068 
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wo/cruise 
Shipping included. Calif. res. add 6% sales tax 
e clock-12 quartz, stopwatch & alarm 

¢ elapsed time-trip time-time to arrival 

¢ trip distance-time to arival-to empty 

e distance traveled & gas used since filling 
e fuel-to empty-to arrival-used on trip 

© mpg or gph-current or average for trip 

e cruise control, current speed or preset 

© converts figures to metric if desired 
 speed-current or trip average 

© temperature-inside-outside 

e bright fluorescent display & much more 


Charge on my 
B of A Card [! Mastercharge 


Expiration Date 


CardwW a 
Re ce ER sie 
VISA 
SITAR a ke he = _ 
: He * BUSINESS 
f 7 * EDUCATIONAL 
wC111\ ° PERSONAL 


14052 East Firestone Bivd. ® Santa Fe Springs, CA 90670 
(213) 921-2111 © (714) 739-0711 


i Reader Service—see page 179 


The Original Cassette Magazine 
for the Commodore PET. 


e Five excellent programs come to you each month 
on a C-30 cassette, ready to load and run. 

e Every issue has an animated “Front Cover” that 
uses PET graphics to the fullest. 

© Compare value: each issue of CURSOR includes 
a featured program that would cost $7.95 to 
$12.95 elsewhere! 

e CURSOR is mainly entertainment, but we also 
publish useful utility programs, as well as educa- 


tional and business programs. 
e With each monthly CURSOR cassette, you also 
receive CURSOR notes with written instructions 


for the programs, and a fresh, opinionated look at 
our crazy industry. 


CURSOR = High Quality PET Software 


O 12 issues only $33 in US & Canada 
O 6 issues for $20 
O Sample Copy $3.95 


We Accept VISA and Mastercharge 
CURSOR, Box 550, Goleta, CA 93017 


Our Subscribers are Happy People! 
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